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Brepnenue

HsyueHue H3GHPATENHHOTO MOTJIOIEHHS CBETa MeX3Be3JHOH mMaTepHel,
pacnonoxensoll B 6auskux K ConHuy obnactsix I'ajakTvkH, eCTh, IO Hallle-
MY MHEHHIO, OZIHO 3 HauboJee 0GelmlaromKX IpUMeHEHHH 3JeKTPOKOJIOPHMET-
pHH B 3Be3NHOH actponomuu, MIMeHHO /151 STHX o6uacreii, rae s¢dexr norno-
IIeHUS ellle BECbMa He3HAauUTeNeH, MOXKHO HaleATbCA HCIONB30BATH CO BpE-
MeHeM BCe IPEMMYLIECTBA BBICOKOH TOYHOCTH (POTOSJIEKTPHUECKOrO METO/A.

OTMeTHM HEKOTOpble IepBOOuepe/iHble 3aJaull, CBA3AHHBIe C H3YUCHUEM
H36HPATENILHOIO IMOTJIONEeH!sT B OJIHM3KHX K HaM pafionax I'anakruxu. Bosb-
AOH MHTepec NpeCTaBisieT OKOHYAaTeNIbHOe BEISCHEHH® BONPOCA O HANMMWH,
Hapsly ¢ 06JaKaMu NOTJIONIAfOUIeH MaTepHH, HEMPEPEIBHOTO MBLIEBOTO CJOf,
KOHIEHTPHPYIONIerocsi K TrafiaKTHUecKol MIocKocTH. B cessn ¢ 3THM BecbMa
JKeJlaTeJJbHO BhISIBJEHHe objacTell, COBepIIEHHO CBOGOMHBIX OT MOIIOUIEHHS,
w4TO Hauboslee IPOCTO OCYLIECTBIAETCS W3 M3YYeHHs] M3GHPATENBHOTO NOTJIO-
menus. ConocrapieHre H3GBITKOB IBeTa 3Be3Jl, PACMOJIOXKEHHBIX HA Pasfidy-
HBIX PACCTOSIHHSX, HO B OJHOM M TOM JKe HAIPaBJeHHH, JaeT BO3MOXHOCTh
‘W3y4aTh NPOCTPAHCTBEHHYIO CTPYKTYPY TBLIEBOH MeK3Be3[HOH MaTepHH. Or-
METHM TakiKe NpOGJEeMy BhIACHEHWs DealbHON CTPYKTYpHl obnakos MiedHo-
ro ITyTH, TecHO CBSI3AHHYIO C BOIPOCOM O KOPPEJIIHH H3GHITKOB IBeTa 3Be3l,
‘PACIONOKEHHbIX B HU3KHX TAJAKTHYECKUX IHPOTAX, C NOBEPXHOCTHOH SPKO-
-CTBIO OKpyKatouiero ux dgona Miueunoro ITyra.

Jlns pelieHHsi MepeydcleHHbIX BhIE 3a/ay, KaK U MHOTMX IPYTHX, BO3-
"HUKAIOUIHX NPH H3yYeHHH M3OHPATENbHOrO NOTJONIEHHst CBETA MEX3BEsNIHOMH
MaTepHel, HeOGXOMUMO TIONyYeHHe BOSMOXKHO Goslee TOUHBIX 3HAYEHHH H3GHIT-
"KOB IIBeTa JJIsi COOTBETCTBYIOIIMX KaTeropuil 3Besn.

Ipu 3TOM COBEpIIEHHO OYEBHJIHO, YTO NPHUMEHEHHe (POTOINEKTPUYECKOTO
MeToAa TpeGyer, uTOGH BCe BEJNHUHHBI, ONpeessioliine u3buparTenpHOe IOTr-
JIOlleHHe (IBeTOBble SKBHBAJIEHTHI, WCTHHHblE I[BETA 3Be3fl M abCOJMIOTHbIE
BEJIMYMHDI) ONpENENISTHCh C COOTBeTCTBYIONIEH BBICOKOH TOuHOCTHIO. TosbKQ
B 3TOM ciyyae NpUMeHeHHe BJIEKTPo(hoTOMeTpHH GyJeT NOJHONEHHBIM H OKas
2KeTCS BO3SMOKHBIM TIOJOHTH K TOMY HIealbHOMY TOJIOXKEHHIO BellleH, Koraa
M3 Ka¥JOTO WHIMBHIYaJbHOTO HaGJIONEHHS 3Be3Abl Mbl CMOXEM IMOJIy4aTh
BHAaYeHHe W3GMPATENBLHOrO NOTNOMEHHs AN JAHHOTO HANPABJEGHHS ¥ JAHHQs.
TO DaCCTOARHUS. 2
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<4 Beepgenue

—

C MeToAMYeCKO! TOYKM 3peHHS DaccMaTpHBaeMas NpoGiaeMa pacmaga-
ercsl Ha Jiee—(OTOMETPHUECKYIO U CIEKTPOCKONHUECKyo—IpobieMul, K nep~-
BOH OTHOCHTCH OIpPEJe/ICHHe [BETOBBIX SKBHBAJEHTOB 3Be3Jl, OCBOGOKIEHHBIX.
OT BJIHSIHUSI 3eMHOM aTMOC(]EpH!, HO OTATOUIEHHBIX 3(()EKTOM MOINOMIEHHS B .
Mex3Be3IHOH cpelie. Ko BTOpOi—HAaX0XIeHHe CIEKTPAJbHEIX KPUTEPHEB, OI-
pefleNIoNIUX HCTHHHBIE, He OTSrOLIeHHble MEX3Be3IHbIM IOTJIOLUIEHHEM [Be-
TOBbI® 3KBHBAJICHTLI, & TaKxKe aGCONIOTHBIC BEJIHYMHB 3Be3[l.

Curexyer NpH3HATb, YTO O HACTOSIIErO BpeMeHH IOJNOXKEHHe ¢ OGeHMH
YacTAMH NpoG/eMbl He MOXET CYATATHCS BIOJNHE YAOBJIETBOPHTENbHHIM, Cy-
IIeCTBYIOIIHE KATaJOrH (POTOIIEKTPHUECKHX LBETOBLIX KBHBaJeHTOB C T € 6-
6unca , Xadpdepa u Ydardopana [98 99, CreG6uuca u
Yardopna [100,102], Xonna [68], Bennera [49], Borauu-
repa [50], Bexepa [48], dnBu (58], dneu u Menuna [59], T1woc-
cop [67], lIuntau dxerkcona[91], a Takske u drrena [57] me mo-
TYT PAcCMaTPHBATBCS KaK MOJHOCTHI) YHOBJETBODSIOMIHE TeM TPeGOBAHHSIM,
KOTOpLIe NOJKHBI NPEABSBAATLCS B HACTOsIIEee BPEMsl K KaTajoraM mojo0-
HOTO pofal. BOJBIIMHCTBO NEePeuHCIeHHBIX KAaTAJIOIOB OCHOBLIBAGTCA HA IIPH-
MEHEHWH CPeJHMX 3HaueHH# s ociablieHust cBera B 3eMHOH armocdepe (B-
JyulleM Clydae CPeJHHX 3a HOUb), JUGO B HHX He YUHTHIBAETCS H3GUPATeNb-
HOCTb 3TOr0 OcnabjieHusi. DTH 06CTOATENbCTBA, a TAKKE CAMH METOIbl MOCT-
pOeHHUS] YKa3aHHBIX KaTaJOroB, OXBATHIBAIOUIMX 3HAUHTENBHBIE 061aCTH Heba -
(Hanpumep, Ha6MIONCHUE 3BE3N TOMBKO MepHAMaHa, KaK 3TO HMEJO Mecro.
B pabotax CTeG6HHCA U ero COTPYAHHKOB), He 0GECIEUHBAIOT HOpMAaJb-
HOH (HOTOMEKTPUUECKOR TOUHOCTH AN De3y/bTaTa HaGMONEHHH, a Takme
TasT B cefe ONacHOCTh BHeCEHHs B HErO CHCTeMaTHYecKHx omuGox. Ilocaen-
HHE MOTYT ObITb OGYCJOBJEHB, B YACTHOCTH, CE30HHBIMH H3MEHCHHUIMH Ipo3-
paunoctH atmochepr. ITono6HEe cHCTeMATHYECKHE OMIHGKH MOLYT CHeJaTh..
HEeCPAaBHHMEBIMH De3yJAbTaThl, MOJYYEHHbI® IS PA3JHUHBIX YYacTKOB MJeuHoro -
Ilytu u npuBecTH, HampuMep, K CHCTeMATHUECKHM WCKAXKEOHUSIM B TIOJTYYaio-
ueMcsl pacrpefie/leHHH TMOIJONIAoNe MaTepud 110 TalaKTHUecKOH NOJroTe.

Elle MeHE€e yIOBNETBOPUTENBHO MONOKEHHE C ONpefeieHHeM HCTHHHBIX -
IBETOBbIX 9KBHBAJEHTOB H AGCOMIOTHBIX BEJIHUMH. 3/eCh IPe[ICTOUT 3HAYH-

TeqbHas paGoTa He TONLKO IO MOCTPOEHHID COOTBETCTBYIOILMX KATAJOIOR. -
CMIEKTPAJIbHBIX MapaMeTPOB, ONHO3HAYHO ONpEefeNAINMX HCTHHHBle [1BeTa”
8BE3/, HO W JieTajpHasi pa3paboTka HeOGXOMMUMBIX CIEKTPAJILHBIX KPHTEDHEB.
Ilist aTOrO B CBOIO OUEpENH HEOGXONMMO MONYUEHHE BO3MOAKHO GOJee TOUHBIX
KaTajyioros BHEATMOC(EPHEIX 1BETOBBIX SKBHBAJIEHTOB 3Be3M, PACIOJNOMKeHHbIX
B 06/1aCTSX, 110 BO3MOXHOCTH CBOGOIHBIX OT BJIMSHHS MeK3BE3JHOIO TOIIO--
IIeHHS H, B YACTHOCTH, AJS OJH3KHX 3Be3[l, PACIOJOXKEHHBIX B BBICOKUX Ta--
JTAaKTHYECKUX MIHPOTAaX.

' Mbl He KacaeMca 31eChb SHAUNTENBHOTO YHCAA TNOABHBLIMXCH B HOCIEXHEe BpeMda
KaTaNOTOB 3BE3AHLIX BEJNHYHH H LBETOBLIX SKBHBAJCHTOB HJs 3BE3M, PACIOJONEHHBIX B He-
6oabIIHX H3OpaHHBIX O6GIAaCTAX HeGa (CeBepumit monApHbI pan, H3GpaHAbIE MIOMALKH
Kanreitna, rapapackue miomanky, OTKpHTHiE CKOMIEHHA), a UMEHHO KaTasoroB C1 e G-
6unca, Yurdopna u Jxoncoua [103], Kpowa u Jiuun CwumuTa ([15],.
drreda [56], Mxkoucona v Moprana [72]. Bce stu xatanoru sBaslTCA NO Cy-
aecTBy AHddepeHIHANDHBIMH. '

B
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BBejeHHue 5

Hacrosiias pa6ora NocBsilieHa POUICHHIO IepBOi, ¢doToMeTpHYECKOH Ua-
~cTH npoGieMbl. MelL cTaBHM 3/1eCh CBOEH 3ajauell OIBIT TOCTPOSHUA BO3MOKHO
. GoJtee TOUHOTO «(DYHIAMEHTANBHOIO» KaTanora $hOTOIEKTPHIECKHX IBETORBIX

skeupanentos, [log GyHagaMeHTAaAbHBM (POTOMETPHIGCKHM
KaTaJoroM MB NDOHHMAaemM KaTaJgor IBEeTOBBX 3KBH-
BajieHTOB HJM OGrecka 3Be3J, NpHUBeJXOHHBX K BHell
"Hell rpaHuWUe B3eMHOH armMochepr Ha OCHOBAHMH
MIHGBEHHB X 3HadeHHH AJA ocnabuieHus cBeTa, ONpe-
eJsieMB X HeHNOCpPEeJNCTBEHHO U3 HaGaiogedH.

Hcxons W3 sajaud MOJyyeHHs HaOoxaTeJbHOTO MaTtepuala, KOTOPBIH

- DOJZKeN IOCHYXUTh A U3YyUEHHsS CPABHHUTEIBHO 6auskux paitoHos anaxin-
Kit, Mbl OCTAHOBHJIM BbIOOD HA 3Be3AaX CIEKTPAJLHBIX THIOB B8 u BY. orpaun-
UMBIIKHCH 3BE3AaMU 10 7.5 (ororpaduueckoil BeMHINHBL, UTO ABJIAJIOCH Hpak-
TIYECKHM TIpeJesOM JIIst 3J1eKTPOKOJIOPHMETPHYECKOH amiapaTypbl, AMeRliek-
¢ B HALEM PACIOPsKEHHH K Haualy HacTosuleH paGotsl (1940 r.). Ycranas-
JTMBasl TIpOrpaMMy HaGJIofeHuil, Mbl OIPaHMYMNACH 3BC3/AMH, JEXKAIIUMA 3
“rayaKTHUIeCKoM Mosce - 200 mo IIHpOTe ¢ TAaJAKTHYSCKMMH [OJTOTAMH, Of-
PaHMUeHHBIMH CKIOHeHHeM —240 B 06NACTH rajlakKTHYECKOro NeHTPA H LOJro-
To#, pasHoit 180° B o6nacTn anThienTpa. JIMIIL HECKOMLKO 3Be3] € JONTOTAMA
Gompiumu 180° Takice BOULIH B nporpaMmy HaGmofeHuil. [las rosydyeHHs
'HOPMAJIbHBIX [BETORBIX SKBUBAJIEHTOB' 3Be3J] B8—B9 6buId B3ATHI BCE 3BE3/Ibl
STUX THIMOB SIPUe HJIH PaBHBIE 60 ¢ TaJaKTHUECKOH wuporoft (#), Gombined
1o aBcoIOTHON BelnuurHe, weM 300 MpH YCJNOBHH, YTO UX CKIIOHEHHE NPERHI-
niaeT-—249, Boutd B3ATH TaKKe 38esan B8 — B9 105™5 1 sone 200<1H|<30°
TIpH TOM 7Ke YCHOBHH OTHOCHTENbHO HX CKJIoHeHuH. Beero mama mporpamma
cojepiKana 852 3Be3asl B OCHOBHOM TaJlaKTHUecKoM nosice u 137 3Besf, pac-
 [I0JIOMKeHBHLIX Ha GOJIBIIHX FaJaKTHYeCKHX LIHPOTaX. 3Be3[bl OBLIM BHOpaHbL
us karajsora HD, Ho 3aTeM peBH30BAHLI Ha OCHOBAHHMM KapTOUHOTO KaTaJord
TocyapCTBEHHOTO —ACTPOHOMHUECKOTO — HHCTHTYTa HMEHH Irepubepra
(TAWIL).

3Be3pl Haulel IpOrpaMMsl 10 CBOEMY CpelIHeMY IPOCTPaHCTBEHHOMY II0-

. JIOKEHHIO HEMOCPEe/CTBEHHO TIPUMBIKAIOT K 3Be3[aM, COAepKalluMCcs B SJeK-
TpokosopuMerpuueckoM Karamore Cte66unuca, Xaddpepa w Vit
dbopma [99]. Kak u3BecTHO, 3TOT KaTaJOT BKAIOYAET BCE 3BE3/bI CNIEKTPAJIb-
Hbix THNOB 0—BS 40 7™5 BH3YaJbHON BEJUUMHBL €O CKIOHeHHSMH > —159,
a Takxe, mpakThyecku, Bce 3Be3fnl 0-B2 jmo mpenena HD co ckiIoHEHHAMH

- onpuimmy —40°%, paBHO KaxK HEKOTODBle 3Be3Jibl CBEPXTUrAHThl M OTJE/bHbLIC
3Be3Apl GoJlee MO3AHUX CHeKTpajibHeix noxaTunoB. Kartamor Cte66uHC 3,

Xabdpepa uw Yirdopra oxsaThiBaeT, B cpeiueM, 6ojee Jajekue OT

~Conuua obsact [anakTHKH, ueM HacTosillee ucclegoBaHhe. O0a KaraJora
B COBOKYNHOCTH JOJ:KHBEI JaTh BO3MOXKHOCTb HCCNeJOBAThL H30HpaTelbHOe
:TIOTJIOMIeHHE Ha PACCTOSTHHUAX OT CTa [0 HECKOJIbKHX Thicad mapcek ot ConHua.

1 [Ton HOPMAJbHBIM LBCTOBLIM 3KBMBAJICHTOM MBI [IOHHMAEM cpenHee 3HaUYCHUE HJi
MCTHHHBLIX HBETOBLIX 3KBHBAJEHTOB 3BE3J| ONPEAESJICHHOrO CICKTPAJbHOTO THIAa.
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6 ' BBefleHHe

—

B Hacrosiuweit paGote 0CHOBHO® BHHMaHHe COCPELOTOYEHO Ha [OCTPOCHUW"
thyHIaMeHTaIBHOTO SJIEKTPOKONIOPHMETPHUECKOro Kartasora. [lpumenenue mo-
JIyYeHHOTO HalJIOLATeNTbHOTO MaTepuaia K H3YYeHHIO H36HpaTeNbHOrO TOT=
JIOIIEHHS CBeTa B ['allakTHKEe HOCHT JIMLIb WJLIIOCTDATHBHBI xapakrep. IToa-
HOLEHHOE HCNONB30BAHNG HACTOALIETO KaTalora—ueno Gyiymiero, Korga Gy-
JAYT ONpEleNieHbl CIeKTPANbHBIe XaDaKTePHCTHKH IS BCeX HaGMIONeHHBIX Ha+
MH 3Be3J, MO3BOJIAIOIIHE C AOCTATOYHOH TOUHOCTBIO HAXOLHTb HMX HCTHHHSIE-
BETa H HHAUBHIYaJbHbe PACCTOSHUSA. Pab0oTa 0 HaKOmIeHHIO HEOBXOAUMOTO:
AJIsTSTOTO CHEKTPOCKOIHUECKOro MaTepuasta yxe Hauara P. A. Baprta s
‘Ha AGactymaHckoit obcepraropuu [2].

Hsnaras meroguyeckyio cTopoHy HacTosmmei: paboThl MEl BecbMa 1oAPOG-
HO OCTaHABJIHBAEMCS HE TONbKO Ha UDE3BBIYAHHO BaXKHOM BOMpOCE 06 yuere-
BJINSIHUS OCaGeHHs] CBeTa B 3eMHOH aTMochepe, HO U HA AeTAaIbHOM OMHCA--
HUH NIPUMEHEeHHOH annapaTypsl H ee McClleZoBaHHu. MEI CUHTaeM 3TO BHOJHe-
L[eneco06pa3HbIM HECMOTPS HA TO, UTO (DOTOSIEKTPUUECKAS aACTh tdoromerpa,.
COCTOSIILAST U3 'a30MOJNHOTO (POTOJEMEHTA M YCHIUTENS MOCTOSHHOIO TOKA,
BECbMa COBpeMEHHAsI B MOMEHT Hauasia paboThl, B HACTOAILEe BpeMs ycTapeia.,
Onuako npu nepexofe oT 5ToH CHCTEMbI doTomerpa k HauboJee COBPeMeHHOIT,
B KOTOPOH NpUMeHseTC (POTOYMHOKHTENb C YIPOLIEHHBIM 'yculuTeNeM mo-
CTOSTHHOTO TOKa [24], KOHCTpyKIMA 3JIEKTPO(OTOMETPA B CBOMX OCHOBHBIX;
TTIaBHEMIINX YepTax OCTaeTcs HeM3MeHHOH. OmHCHIBaeMas METOJUKA HCCIIe~

AOBAHHUS aNMapaTyphl MONHOCTBIO MPUMEHHMa M K NpUGOpaM HOBOTO THMA.
OT0 u 060CHOBBIBAET LeENecO0GPa3HOCTD NIPUHATOrO HAMHU NeTalbHOTO Xapak--
Tep2 H3JIOKeHHsT METOAMYECKOHR YacTH HacTosIel paGoTht,

1 Mocranosnennem Ipesunuyma Aramemur Hayk CCCP or 15 nexkabpa 195G
rona sa Hacrommyo pabory B. B. Hukonosy npucymxgena npemus uMenn @O. A. Bpe-
. HHYVEA. )
Tpum. pedaxmopa
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FTABA DEPBAJA

ATTTTAPATYPA

§ 1. OOGwasa cxema 3aeKTPOoOTOMETPHIECKONH YCTAHOBKH

CTYNUTb K AETaJbHOMY DPAaCCMOTPEHUIO npuMeHsBUIEHCA
e[BapHTeNbHOE, BechbMa Kparkoe ee ONMCAHHE
HayaJpHOH OpHEHTHDOBKH B JanpHefliem H3-

[pexne yeM NpH
HaM@ annaparypbl, AaiuMm Tp
KOTOpOe NOCHYKUT JJIs TIEPBO

JIOXKEeHHH.
B kauecTBe nurampnief cucTeMbl IS SJIGKTPO(I)OTOMeTpa MBI HCIIOJIE30~

Bajiu 33-cM peduexTop, ckoucrpymposannuifi H. T IMonomapeBEM ¥
noCTpoeHHblH B ACTPOHOMHYECKOM HHCTUTYTO B Jlenunrpazne (1932 r.). Dro07T
npuGop MMeeT ABe CMEHHbIE cucreMbi—HpiotoHa n Hacmura. OcHOBHBlE A3H-

Hule mocaenHedt npusenensl B Tabmune 1.

Ta6anna 1

JlnameTp NapafoNHYECKOro 3ePKalad o« « o « o o o 330 MM
ThaBHbI DOKYC « o « o o « o o » o 8 & = o - 1650 , -
OKBUBANEHTHBIK BPOKYC + o « « o « o ¢ = v & o ° 5000
CBETOCH/A « o o v s o ¢ s * s » o ¢ o 1 s o &+ s
MaCIUTAG o o o « o o ¢ + o o s v + o o o s o 41" /MM
PaGouwas njouiafb napadoanyecKoro sepkajia ¢ yue-

TOM 3KPAHMPOBKH THIEPOONHYECKUM 3EPKANOM 776 cm?

PeciekTOp YCTAHOBJIEH HA BHJIKE. KOHCTPYKIHS ero BechbMa JKecTKa ¥
ganexHa. Heo6X0QuMO OJJHAKO OTMETHTh ABa A0CaJHBIX dedpekTa B H3TOTOB-
JeHHH NPHGOPA, KOTOPhie HECKOJIbKO OTPaHMYHBAIOT BOSMONKHOCTL HCTIONB30-
RAHMS 3TOrO, NPEKPACHOTO BO BCEX OCTAJIbHBIX OTHOIICHUSX, pediekTopa.
TlepBEIi—3TO JOBOJBHO SHAUMTENbHAS HENEPIeHIMKYJIAPHOCTL ONTHYECKOH
OCH TJIaBHOIO 3epKajia K OCH CKJIOHEHHs!, HeyCTpaHuMas MMCIOMHUMHCA AJ13
3TOTO KOPPEKIHOHHBIMH BHHTaMH, YTO HCKJIOUAET BOSMOMKHOCTD HabJIofednst
OKOJIOTIONISIPHEIX 3Be3[l M, B 4aCTHOCTH, 3BE3N CeBepHOr0o IOJNAPHOTO DHAA.
Bropoi—aTo Ae(erT 4acoBOro Xoja pedaekropa. Ilpn o6paborke 4acoBOro
Kpyra OH GblJ CJMIIKOM CUJIbHO PAcTOUeH, a 3aTeM HABAPeH. 1o ¥MeNo crel-
CTBHMEM TO, YTO B TeueHME IEPBBIX JIeT NEePBOKIACCHO HapesaHHBII YacOBOK
‘RPYT HECKONLKO NOBENO0. B pesyibTarte peekTop o6aajsaeT He BIOJHE YA0B-
MeTBOPHTEILHBIM YACOBBIM XOJIOM, UTO HeH30eXHO OrpaHHiMBAeT HAHMEHb-
‘i pasmep AuadparMul NoJst SMeKTPOPOTOMETDA.

Hacrosmas pa6ora Gbiia Hayata pecnofi 1940 roza c nocepeGpeHHbIMR
3epKaJiaMy, KOTOpbie Obljly aJIOMHHUPOBAHbI nosjuett ocennio 1940 roaa,

_ TIpuMeHeHHbIH A7t BHIIOJHEHHs HaCTOAIEH pa6oTHl 3BE3JHBIA JMEKTPO-
- thotomeTp Gbinr paspaGoTaH HaMH COBMECTHO C II. 7. KynIuROBCKHM R
noctpoe B ACTPOHOMMYECKOM HHCTHTYTE B Jlenuarpane B 1937 roay [22).
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8 'maBa mnepsasd

B nanphefiiem B stor (oromerp 6blT BHeceH psim HeGOMbIIMX ycoBepllieH-
CTBOBAHHi, HeOOXOHMOCTb KOTODHIX BBISICHSIIACH B npouecce Tekylned 2Kc-
IroaTauu# npubopa.

OnekrpodoroMerp ycraHoBieH B HacMHTOBCKOM ¢okyce peqirekTopa
(puc. 1). B dokasbHOM MNOCKOCTH MOCHeaHEro IIOMeINalTcsl CMeHHble JlHa-
¢hparmel, orpannuHBaloNye doromeTpupyembiit yuactok HeGa. [Ipomeamni
4epes nHadpparMmy CBeTOBOI MOTOK MPOEKTHPYETCS Ha CJIOM (orosneMenTa
CreLua bHOH JIMH30H, naomell Ha GoToKaToNe H306pakeHHe MapaGoJHYECKO-
FO 3epkana pedJieKTopa, OCBEIEHHOTO ($hOTOMETPHPYEMEIM O6BEKTOM.

Puc. 1

IMocpencTsoM BCOMOraTeNIbHOl ONTHYECKOH CHCTEMBI (oTO3IEMEHT MoO-
KT OCBELATbCs «HCKYCCTBEHHOH 3Be3A0H»—paAMOJIOMHHECUEHTHBIM (hOTO-
METPHYECKHM CTaHIapTOM.

Inst Konopumerpuueckux pabor HMeITCS CBETO(HIBTPHL; st ocialJe-

HHsl GllecKa sIPKMX 3Be3J NPedyCMOTPeHa BO3MOXKHOCTh HCIO/Ib30BAHHs Hefi-
TPAJIBHBIX (HIBTPOB.
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9

R

DOTOTOKY H3MEPSIOTCS MO MeTOJ1y MOCTOSHHOTO OTKJIOHEHHS BBICOKOTYB-
CTBUTEBHBIM 3epKaNbHbIM TAJIbBAHOMETPOM, TIOCHKS Tpe/BaPUTE]HHOTO YCUJIe-
HHs B OJHOJAMIOBOM KOMIGHCALHOHHOM yCHJIUTENS [IOCTOSTHHOTO TOKa.

OCHOBHBEIE 3JeMeHTH IpHOopa—CQOTOIEMEHT, yeujurenpHas Jamna H

BXOJ[HO@ COIPOTUBJIEHUE yCHIHTE/LI 3AMOHTHPOBAHBI HA CHEMHOM JIHE NW.IAH-
JipHYecKOro Kopiyca gotomerpa ((l) Ha puc. 1). Kopryc kpenurcs Ha OKy-
JAPHOH YacTH-—OCH CKJIOHCHHA pedaexropa (2) MOCPEICTBOM nepexonHON
yacty (3), Hecyuledl CMeHHbIE nuadparMbl, 3aTBOP, CBETO(UIBTPEL, HeHTpab-
‘Hble (UIBTPHI, dhoTOMeTPUYECKHil CTaHAApT, a TaKKe KOHTPOJIbHYIO TPYOKY
(4), cyxKauiyio Jist KOHTPOJsl HABOLKH Ha uaMepsieMblli 0ObEKT (cama Ha-
BOJKA OCYIUECTBJISIETCsi NMPYU TOMOLLH 10-cu THAa pedaerTopa, CHAGKEHHOTO
O3HIHOHHBIM MMKPOMETPOM).

Bosayx B KOpIyce JIeKTPOQOTOMETpa MOKET OTKAYHBATLCS 710 JaBJICHUH
NOPSIAKA COTHIX ROJeld MM, UTO HeoGXOMUMO Il yCTpaHeHWs IOMeX B yCH-
JITeNle, BO3HHKAIOMHUX OT CBIPOCTH H armoctepoii nonusauuu, Ocraipnble
s1eMeHTs (PoTOMETpa—TaNbBAHOMETD, peocTarHas CXeMa yCHJIUTENSs, KOH-
TpOJLHBIE IIPUOOPDI, & TAKKE aKKYMyJIATOPH! H GaTaped PACIONOKEHBl B HAXK-~
Hem ToMelmeHun Gaurau pediextopa. OHE COeIHMHSIOTCS ¢ KOPIYCOM ¢oro-
MeTpa BHICOKOM30JIMPOBAHHBIMI H TIIATEILHO 3KpAHHPOBAHHBIMY IIPOBOAAMH
(5), TPOXOLSAIIMMHU Uepes NONYIO JACOBYIO OCh peduiexTOpA.

Ynpagsetne NpHOOPOM OCYLIECTBISSTCS ABYMSA HaBMOaTeIsIMH, U3 KO-
“TOPBEIX OJIMH ONepUpyeT y peduiekTopa, a JpYToOi, HaXOHfACh B HHXKHEM IOMe-
LICHWH, YIIPAB/ISET IeKTPOMATHATHEIM 3aTBOPCM (DOTOMETDA, PEryIMPYeT pa-
.GOTY YCHJIMTEJIs, BeJIeT OTCUETHl rajibBaHoMerpa i 3aruch BaGMIONeHAH.

B sakmouenne BBOAHOTO maparpada mpubesieM TaGIHILy II, Bo BTOpOH
rpade KOTOPOH JaHbl 3HAUEHWS OCBEIUCHHOCTH (E) oT 3Be3f pasiMYHBIX Be-

JIMYHH (m), BbIUKCIEHHbIE O (hopMyJLe:
log E=—0.4 (m + 14m2)
Dra ¢popMmysa Jaer 3HayeHke JOrapHdma OCBEUICHHOCTH E B Jjoxcax oT
HAXOIAIIEHiCS B 3EHATE 3Be3/(bl C BU3YaJIbHON BEJIHUMHOMN m Jyist MecTa Habuo-

JEHHS PACIOJOKEeHHOTO Ha YPOBHE MODsl, IPH CPEAHHX YCJOBUSX HPO3PAUHO-
ot armocthepsl [61].

Ta6anua II

m E B moxcax | ¢ B Jnomeunax " E B moxcax ¢ B JOMEHAX
0 2.1.107¢ 1.0.1077 i 3.4.107° 1.7.10~10

1 8.5.10~7 4.4.1078 8 1.3 6,7.10~1

2 3.4 1.7 9 5.4 10710 2.8

3 13 6.7.107? 10 2.1 1.0

4 5.4.7078 2.8 11 8.5.10-11 4.4.10712

5 2.1 1.0 12 3.4 1.7

6 4.4.10710 13 1.3 6.7.10—13
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10 I'maBa nepsasn

B Tperneit rpade Tabianupl npvBeleHb 3HAUCHHsT CBETOBLIX IIOTOKOB (D)
anst 33-cM pediekropa—c yyeToM JHIIL paGoueil MIOWAMH NapaGOTUYecKOro:
sepkana (cm. rabmuny I), nmpm cymmapHoM KosdduuueHTe OTpaXeHHs OT
Tpex ajJIOMHHMPOBaHHBHIX 3epKaJ, paBHOM 0.66 (cm. Huke). ‘

§ 2. BuiGop dotoanemenra

DOTO3IEMEHT SIBJISETCS OCHOBOH BCSIKOH 3JIEKTPO(POTOMETPHYECKOH yCTa-
HOBKH. Ero BHIGOp MpejomnpenelseT LBETOBYIO CHCTEMY, NPOHHUAIOLLYIO CIIO-
co6HOCTh (hoTOMeTpa W HauGojee TOAXONSILMH THIT H3MEepHUTeNbHOH amma-
paTypHI. ,

DoTOI/MIEMEHT, MpeJHAZHAYAEMBIH 5 3BE3NHON 3EKTPOYOTOMETPHH,
HOJUKEH yNOBJIETBOPATb BECbMa BBICOKHM TPEGOBAHHAM B OTHOIIEHHH WYB-
CTBHTEJBHOCTH, CTPOrOH IPONOPLUUOHANLHOCTH (GOTOTOKA NeHCTBYIOUIUM cBe-
TOBBIM IIOTOKAM, OTCYTCTBHsI YTOMJIEHHS] H HU3KOIO YPOBHS IIOMEX.

Ilpn usMepenuy npesiesbHO CHAGHIX CBETOBHIX NOTOKOB, Hapany c TpeGo--
BaHHeM GOJILINOH OOUIell TYBCTBHTENLHOCTH (SIBISIOMUMCH OCHOBHBIM itz
TEXHUYeCKHX (DOTONEMEHTOB), KaK IVIaBHelllee TpeGOBaHHe BHUIBHTASTCSH
MaKCHMAJIbHO® YMEHbLICHHe NOMeX—QJIOKTYaIHil TEMHOBOTO TOKA, [TosTomy:
UYBCTBHTENBHOCTb (DOTOIIEMEHTA, NpeAHA3HAUAIOMEr0Cs s H3MepeHUs Ma-
JIBIX CBETOBHIX IIOTOKOB NOJJKHA X2PAKTEPH30BATLCSI HE TOJIBKO ero obmiel, Ho.
W TOJIe3HOH 4yBCTBHTeNbHOCTAMH. W TOMBKO B Cilyuae HieampHOTO tdoro-
SJIEMEHTa, y KOTODOrO COBEPIIEHHO OTCYTCTBYeT TeMHOBOH TOK, 06Imast uys-
CTBUTE/ILHOCTb IMOJHOCTBIO OMpefeNsieT H MOJe3HY. DTO OGyAeT IOKA3aHO-
HHUXe.

O6myo uyBcTBHTENBHOCTL (OTO3IEMEHT], KOTOPYIO 1HeNecoo6pasHo BhI-
paz;arh B aMnepax Ha BaTT M KOTOpasi HCUePMEIBAIOILS XapaKTepH3yeTCs: a6--
COMIOTHO¥ CTEKTPAJIbHON YYBCTBHTEIBLHOCTBIO, BEChMa HEYRA4yHO NMPUHATO BHI-
PaxaTe B MHKpOaMIepax Ha JIIOMeH (MKa/am). Beuay pasnuumii a6comoOTHRIX

CHEKTPANLHBIX  UYBCTBHTENbHOCTEH r1ada v.(A) u doTosnemMenra— P (),
nonoGuas xapaxrepucrika X ( T), ONpenesisieMasi ypaBHeHHeM:

[oa M) I(X, T)dA N
SraNI( TYar ° (1)

B CHJbHEHINeH CTeleHH 3aBHCHT OT «IBeTa JIOMeHas», T. e. IIBETOBOH TemIie--
PaTypsl ncTounHKa cBeta I wim BooGIUe OT CEKTPANbHOTO COCTABA H3Mepsi-
€MOro CBETOBOTO MOTOKA. OYeBUIHO, UTO 5Ta 3aBUCHMOCTH Gyser COBEpIIEHHO
pasiMuba Jyisi pasnuyHbIx (orosneMentos. ITostomy B acTpodusuke HpHXO-
IMTCA MEePECYHTRIBATE OGILYI0 YyBCTBHTENLHOCTD, 1aBaeMyI0 GGHIYHO IUIS JaN-
TIbl HAKANMBAHUS C 1BETOBOH TeMmepaTypo#t T=2800°% na uyBCTBHTENBHOCTE.
COOTBETCTBYIOLIYIO paclpefesieHHIO SHEPTHH B CIeKTpe 3Besx /(A T.t7); ®OTO-
PO® ,KaK H3BECTHO, OTHIOAL He COOTBerTcTBYyeT (opmyne Ilnamka (cm. HHXe).
DTOT MepecyeT BLIMONHSETCS [0 OUEBHIHON tbopmye

B(Tep
2(Typy) == 3(T 2
(L) = ) (T (2y ;
TZe, KaK Mbl MOMHHM, 2(7) ecTb ofulasi YYBCTBUTEIBHOCTH B MKa/aM Ase
nperoBo#t Temmeparypsl T, a B(T) u B(T.y) onpepensioTcss coOTHOLIE-

3(T) =
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Annapatypa 1%

HUSIMU:

NI T)dr NIQs Torr) dr

/CP() (’ ) HB(Teff)Z[CP() ( fo) . (3)'
fo Q) I, T)dA So (I (A Tops) ar

3mech v(N) Hp(A) yKe OTHOCHTEJNDHE® CIeKTpaJbHble UYBCTBHUTENDb-
HoCTH r1asa U (oTosjMeMeHTa, TakuM obpasoM, s nepecuera O 6 e
YyBCTBUTEJIBHOCTH (OTO3JIEMEHTA Ha mo6oe pacnpelie/eHle SHEPrun He0OXx0~
JHMO 3HATb €r0 OTHOCHTENbHYIO CHEKTP AaJbHYI YYBCT-

BHTEJIbHOCT.
O61ast YyBCTBUTENBHOCTL IO3BONAET PACCUMTHIBATH OTOTOK, TONyYae~-

Mbli OT 3BE3Jbl ONpeNeseHHOH BeTHUMHbL. [MonesHasi e UYBCTBUTENHHOCTD
MOJIZKHA XapaKTepu3oBaTb TOT MUHUMAJbHBIE CBETOBOH IIOTOK, KOTOPHIEL MO-
KeT GBITh H3MepeH C JaHHBIM (OTOZ/IEMEHTOM NIPH YCIOBHH, UTO H3MepUTeb-
Has cxeMa ujeasNbHa H He BHOCUT HHMKaKAX NOMEX. :

Ham Kamercs HelecooO0pasHbIM YCTOBUTBCS onpeneNsTh MOJNE3HYI0 YyB--
CTBHTEILHOCTh (HOTO3JIEMEHTA BeJIHUHHON

1
Bp = -—107%, (4).

MHH
rre Pyyu—eCTb TOT MUHHMAJbHBIH CBEeTOBO# INOTOK (B JIOMeHax), KOTO=
pHIl ellle H3MEPHM C NAHHBIM (OTO3NEMEHTOM CO cpenHelt OMIHOKOH B 2145 %
(= 0™m025), ipx  UeTHIpeX OTCUeTax IO 15 cekymp xaxnasfil. TouHOCTb.
+ 0m025 gBjfercHd, 0 HAIIEMY MIEHHIO, TOH MUHUMAJILHOR TOYHOCTBIS, Hi-
7Ke KOTOPOH HeT CMBICJa HTTH MpH 371eKTPOPOTOMETPHIECKUX HaBIIOJeHHSIX.

QueBHHO, 4TO TOJe3HAs] YYBCTBUTEIBHOCTD GyneT UHCTeHHO Tem O0OJb-
Ie, UeM MeHblle MHHHMAJIbHbIA CBETOBOH MOTOK, H3MepUMBbIl ¢ AAHHEIM (O--
TO3JMEMEHTOM.

OCHOBHBIMH IIOMEXaMH, OTPaHHYMBAIOIIUMH I0JIE3HYIO YYBCTBUTENBHOCTD.
doTosAEMeHTa, SBASIOTCS PIIOKTYaINH (OTOOMHUCCHH ¥ TEMHOBOTO T{Ka (ux
gpofiosott apdekr). B ycnopuax acTpOHOMHUECKUX HaGoae N, KOTN4 CILHH
OTCUeT 3aHHMAET HECKOJBbKO CEKYHI, BIMSHHE APOOOBOrO sdpderra GoOTOIMAL-.
CHY HAUWHAET CKA3HIBATLCS JHLIb NPH OUeHb MAJbIX CBETOBBIX NOTOKAX.

Kax u3BecTHO, TeopHsl ApoGoBoro sddexra [5] maer mas QioKTyauu
(doToTOKA Oi BHIpAKEHHE '

B(T)==

3i i 5
1 = 'l':, ()

rme i ecTb cpefHee 3Hauenme (oToTOKa, ¢ ~— 3apSA 3JICKTPOHE, paBHBI;
1.50.10 "% Kyu., a T-—HeKOTOpas BeNHUMHA PA3MEPHOCTH BPEMEHH, HMEIO-
1as pasiHYHble SHAYEHHS B 3aBHCHMOCTH OT IPHMEHSEMOr0 METOAA MSMEpE-
nust Qororoka. Ecin waMepeHusi BeAyTCs N0 MeTOAy SapsiKH (MeTony Ha--
KOILIGHHS! 3apfna), TOT ecTb BpeMsl, B TEUeHHH KOTOPOTO HPOUSBOAMTCS 37O,
naKomsieHHe. FCIY JKe HaGMIOJEHHs! BEJIyTCs MeTOJ0M IOCTOAHHOTO OTKJIOHES-
HHSI C TIOMOIIIO YCHIHTENs NOCTOSIHHOTO ToKa  (CM. HHXE), TO T paBHAETCs.

+ Muowureap 10-9 BBOIHTCS H3 COOBpaKeHHH MONYdYeHUs YILOOHBIX UHCHAOBBIX 3HA~-
YeHMH A7 TONE3HOH UYBCTBHTEABHOCTH (CM. HHXNE).
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a2 'maBa mepmaa

TOCTOSIHHOW BpeMeHH ycumuTenss  R(, ompelelsioniell BpeMs, HeOGXOMHMOeS
AN YCTAHOBJEHHS OKOHYATEJIbHOTO OTCUeTa M3MEPHTeNbHOro mpubopa 179).

Quokryaunss & YO CBOeMy OIpefesientio GOpMAaTbHO COOTBETCTBYET
"CpefHell oumMOke OJQHOTO H3MepPeHHsl CPejJHEro 3HaueHHst (OTOTOKA 1,
KOTOpas MOJy4Yusiach Obl B PE3yJbTaTe Psifia IOCHSAOBATENbHBIX 1 J €2 J b
HO TOWHBIX H3MepeHHH QUIOKTYHDYIOIIero Toxa i. B ciayuae n usmepenni
(oTcueToB) GyzeM, cllelOBATENbHO, HMETh CIEAYIOLEs BbIpaXKeHHe JJIs Cpefi-

‘Hell OIMOKH pesyabTara, T. €. CpeiHell OMUGKH ONpeJieNIeHAsT CpefHero 3Ha-
“YeHHK TOKa i

31 ie

o= =1/ —, (6)

Vn_ nv
~a JJIS QTHOCHTEJIBHOH TOUHOCTH H3MepeHH:
LI, /A0 0
1 1T

‘Orciona BUAMM, yTO 3afaHHe HEKOTOPO OMpeeleHHON TOYHOCTH y3MepeHui
'V, TIDH 3aJaHHBIX SHAYEHHSIX T H 7 [OJHOCTBIO ONpEJAENseT MHHHUMAJLIYIO
“B&JIMYHiILY (DOTOTOKA fyuy €LIE H3MEPHMOrO C 3TOH TOYHOCTHIO:

e
. 8
o (8)

. Ilpy npuBATEIX HaMH Bbile ycinoBHsx  (v=2.5Y%, BpeMeHH owcuera
15 cek, yemy coorserctByer RC=2 cek (cM. HHXKe) u mpu n=—=4) o

T =

iMm—[=3-2' 10-170- (9)

3Has MHHEMAJbHbI H3MePHMBIH (OTOTOK, HeMEIJIEHHO HAXOMHM COOT-
BETCTBYIOUIHY eMy MHHHMAaJbHBIH Xe H3MEPHUMEI CBETOBOH IOTOK:

el —ﬂ‘—.we -3 10713 gy (10)
S (T 2 (Topp)
U 3HauyeHHe oJd OJIe3HOHN quCTBHTe.JIbHOCTHZ
En = 313 (T,ff), (11)

"The, Kak Mbl TOMHUM, X (7T,rf) BBIpaKaeTcs B MKa/JIM.

Iockonpky npu BhiBome opmysn (9)—(11) MBI orpaHHuUMIHCEH yUeTOM
3(perTa TONLKO OT €CTECTBEHHHIX (WIIOKTyauu#l (pOTOTOKa H npeHeGpeariu
BIMSTHHeM (JIIOKTyaluli TeMHOBOTO TOK&, TO 3TH (OPMYJB CNpaBeJHBH
-JIMLIb JUIsi HAealbHOro orosnementa. M3 mociextell GpopMyJanl BHAMM, uTO
ToJIe3Hast YyBCTBUTENBLHOCTb H/€abHOrO (hOTOEMEHTa IPONOPIHOHAILHA ero
‘oflLIell YyBCTBHTENBPHOCTH M IOJHOCTBYO OMpefensiercs nocienHedt. JUus wie-
aJIbHOr0 BaKyYMHOTO ()OTO3JIeMeHTa NOHATH® IOJe3HOH UyBCTBHTEIBbHOCTH
“COBIIaZaeT, OUEBHNHO, C HOHSATHEM IOJIE3HOH UYBCTBUTENILHOCTH (hOTOIMUCCHH.

Hns Takoro ¢ortosneMeHTa ¢ 06l YYBCTBHTEJBHOCTBIO OKOJO
30 MKa/nM MHHMMAJbHBIA H3MEDPHMBLH CBETOBOH MOTOK OyAeT paBeH OKOJIO
1.10-* nm, a 3HaveHHe NOJIE3HOH UYBCTBHUTENBHOCTH — MNOPSIAKA THICTUH.
-Vicxons us s1oro Mbl 1 BBesH B opmyde (4) MEOKUTENs 1079 uT0 paBHOCHIE-
“HO H3MEPEHH!O CBETOBBIX NOTOKOB B HOHAJIIOMEHaX (MHITHMHUKDPOIIOMEHAX).
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Anmaparypa 13

®opmysia (11) 10Ka3pBaET CKOJb BEJHKA IOJESHAA YyBCTBHTEIBHOCTh .
HJealbHOTO BAKYYMHOTO (POTOSJIEMEHTA. HMcxons us gaHHbx ra6muust 11, nato-
[ell 3HAYEHHS CBETOBBIX NOTOKOB OT 3BE3J IS 33-cM pedrekTopa, Mul BH-
UM, 4T0 ¢ MOAOOHBIM (HOTOSJIEMEHTOM ‘npu ero obmell UYBCTBUTENHLHOCTH
S(Typ) = 100 mxa/am (Jerko JIOCTHTAeMOH ¢ CypbMsiHO-LII€3HEBbIMU horo-
sJleMeHTaMH) Mbl MODJH Gbl TOHTH JaXKe Ha TaKOM CKPOMHOM HHCTPYMEHT® -
1o 3pean ~ 14 ™ (OpH MAeANbHOMU U3MEpHTEJbHOH CXxeMe, KOHEUHO).

K coXaNeHHIO, TTOMAMO €CTeCTBEeHHBIX (umorTyanuii (OTOIMUCCUH eCThb
ellle OfHA [OMeXa, HeM3GeKHO CYLIeCTBYIOULAs Y PeajbHbIX (hOTOIEMEHTOB.
10— IIOKTyalH TeMHOBOTO TOKa, KOTODBIE B GOJBIIKHCTBE ClIyyaeB Hrpa-
JOT OCHOBHYIO POJIb B OTPaHHYEHAU [10JIe3HOf UYBCTBUTENBLHOCTH (DOTO/IEMEH-
ra. OCHOBHBIMM TIPHUMIAMH TEMHOBOTO TOKA SIBJSIOTCS HECOBEPIUCHHAS H30-
JISIES 3IEKTPOJIOB (POTOIJIEMEHTA H TePMOHOHHAT SMHUCCHA ¢orokaTona MpH
OBBIUHBIX TeMIepaTypax.

HecoBepUIEHCTBO H3O0MSHA MOKOT CKJIAJBIBATHCA M3 Dilld SBJEHKH: 110~ -
BEPXHOCTHOH M 00BEMHOH MPOBOAHMOCTH K066l (hOTODIEMEHTa, HATHINA TOH-
yafiell IUICHKM LIEJTOYHOrO MeTaljia, Oceplled Ha BHYTpEHHe# MOBEPXHOCTH
KOJGH B IpOIeCce H3rOTOBJeHHs (QOTOdIEMeHTa, H, HAKOHEL, [IPOBOXUMOCTH
rasza B Clyyae IasoloJHOrO (OTOIEMEHTA. C HecOBEpIIEHCTBOM H3OJMANHK -
MOYKHO YCIISIIHO GOPOThCs OGBIYHBIMH CPEJICTBAMHU: BBEJCHHEM OXpaHHBIX KO-
Jlel, Ha BHeIUHeil W BHyTpeHHeil TOBEPXHOCTH (OTO3EMEHTa, 4  HMHOTAA u
CKBOSHBIX—CBAPEHHBIX CO CTEKJIOM KOJIGHI, MPUMEHEHHEM KBApIA B KayecTsBe
MaTepyaja A Tocaefuel u T, 1. 3aTpyRHeHUs C n30Jg0KMeHd MOTyT BO3AHK-

HyTh JIMIIb IPH UCTIONL30BAHMK (POTOSIEMEHTOB, KOHCTPYKIHI KOTOpPHIX He-
npefycMaTpuBAeT UX NPUMEHEHHsS K M3MEPEHHIO NPEJCIILHO MaJIbIX CBETOBBIX
notokos. Ho, K COXKAaNeHHI0, IMEHHO ¢ TAKOTO poja (pOTOSIEMEHTAMH MPHXO-
JHTCA UMeTh [eJ0 B OOJbIIKHHCTBE Clydaes NpaKTHUecKoil PaboTHL.

TepMOHOHHAST OMHCCHSL MOXKET HAOCTArarh 3HAYNTENIBHOW BeJHUHHBL ¥~

HeKOTOPBIX THIOB (DOTOKATOAOB H, B UACTHOCTH, y KHCJIOPOJHO-IIe3HEBDIX.
TlpaBna, NpHUMeHEHHEM COOTBETCTBYIONIEH TEXHONOTUH HSTOTOBJIEHHS MOXKHO -
JOGHTHCS. 3HAUMTEBLHOM /IEIPECCHH TEPMOHOHHOH SMUCCHM M TOBBILEHUA no-
Je3HOH UyBCTBUTEJBLHOCTH 3THX dorossementos [6]. D10 MOATBEPKAALTCA HA
fIpUMepe KHCIOPOJIHO-1e3HeBbIX (POTONEMEHTOB, paspaboranmnx  C.
Jlykpsaunosu M [42] 1 NIpHMECHEHHBIX H H.IIaBaoBB M U perucrpa-
IUH 3Be3QHBbIX NMpoxoxpuenu# [27], a HAMH /s acTpodOTOMETPHUECKHX pa-
ot [18]. HesnaunTeptble TEMHOBbIG TOKH STHX (OTOJIEMEHTOB (~ 1071 —
—10~%4) nosBosuan paGoraTh ¢ HEMH Ge3 OXJaXJIeHHd, NIpPUMEHABUIETOCs -
TpW aCTPOHOMHYECKOM HCHOJbH30BAHNH (OoTOJIEMEHTOB 9TOTO POAA 1023, 1681,
[491, {741, (101]. iaTepecHO OTMETHTD, 4TO B CHITA K 3aK/IIOYeHHIO O BO3MOXK-
HOCTH TIOJIYUEHHs ¥ HCIIONb3OBAHHS KHCJAOPOIHO-LEI3HEBEIX (hOTOIEMEHTOB C
MOHM/KEHHO TEPMOMOHHON SMHMCCHeH NPUIIA JHIL B 1946 rony [761, uepes
JlecsTh JIeT IOCAe TOro, KaK 3TO OBUIO YCTAHOBJICHO M HAIIJIO IpakTHYecKoe
npuMerenue y Hac B Corose. Ho u mpu HCHOJIb30BAHHH o 00HbIX, BECbMA CO-
BepLICHHBIX, KACJAOPOJHO-IE3HEBBIX (POTOINEMEHTOB UX TepMOUOHHBIE TEMHO-
Bble TOKM MOTYT CYHIECTBEHHO IIPeBHIIIATH ¢oToTOKU OT CMabhIX 3BE3ML:

JIpo6osoit a((peKT TePMOHOHHON SMHCCHY ONPEACNACTCA Tofi e (opMy-
Joi (5), 4To M AJia (OTOIMUCCHH; TOJNBKO  3/€Ch BMECTO ¢ BOHJET fr —
cpefiHee 3HAUCHHE TEPMOMOHHOTO TOKA. Bepst oTHOIIeHHe (IIOKTyalHil Tep- -
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14 7 I'naBa mepBas

-MOHOHHOTO TOKA4 &7 M (DOTOTOKA 87, HAXOUHUM HEeMeMJICHHO:

Gix =V—5$ (12)

‘Taknm 06pasoM TePMOHOHHAs IMHCCHS! TOJBKO TOIAa He YXYAIMIAeT NOJNeSHORM

“JyBCTBHTOVIBHOCTH (POTOJIEMeHTa, eCiH iy < i. / JlefCTBHTENBHO, CyMMapHad
“QUIIOKTyalus, onpeseiseMas QNIOKTyauusasME (OTO- H  TepPMO-3MHCCHH (7)

~byner paBHa:
5j =V 1 +’7T-8i, ' (13)
10CKOJIBKY ' oo

: 5 =86 +ir) = elith)
T
H, CJIEJA0BATENbHO,
5j =V 5" +oic. |
Ilpu usmepeHru QOTOTOKA MO METOAY MOCTOAHHOTO OTKJIOHEHHMS], OTCHH-
“THlBAGTCS PAa3HOCTb TOKOB ({ +-4) M 7 , OTATYEHHHX QIIOKTYalUSIMH 5; u of

“COOTBETCTBEHHO, DJIOKTYaLUs 3TOH PasHOCTH OyleT paBHA: -

5=V % + o
~‘Coraacuo (12) u (13): v
2
bf == 1+ —_-T 34
?
4, Cjea0BaTe/IbHO, TOUYHOCTD HSMGPGHHﬁ
= 1+2—“——.— 1+2—-- e
1 nn

Halinem Temepp BbpaXKeHHS MIf MHHHMAJBHOTO H3MEPHMOTO TOKa, a
"3aTeM H MHHHMAJIbHO H3MEPHMOrO CBETOBOTO IIOTOKA IIPH HAJIHUYHH TepMOHOH-
- HOTO TeMHOBOro TOKa. Pemas (14) OTHOCHTEJIBHO 7 U BBOAS, KaK M PaHb-
~Ale, fus NI OGO3HAUYEHHS MHHMMAJbHO H3MEPHMOTO qoo'ro'roxa Haeamnb-

Horo oToajemeHra:

iM i = Y
™y

~HaXO[HUM, YTO MHHUMAaJBHO nsmepanm (OTOTOK, IIpH HANIUYHH TePMOHOHHOIO
" TeMHOBOI'O TOKa, 6yHeT paBeH: e e

. 1. b
ZMHH,T=—2‘1MHH 1+ 1+8’ .
MHH

Ecnu ornomenwe 7,/5,,, O0003HauMM 4Yepes k u yureM, uTO B 6OMBIIAHCT-
“B€ NMPaKTHYECKHX CJyuaeB He ToJIBKO %, HO U V'k >-1, noayuaem HpHﬁJIH)KeH-
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"HOE Bblpﬂ)KGHHE:
z‘MI’H’I, T = 1‘4‘/ k'iMHH = 1»41/ ZT'iMHH

waa cornacHo (9):
foe, = 8-10-9) 7. | (15)
970 H ecTb HCKOMO® BhIpaXeHHe JUif MHHHMA/bHO H3MEPHMOro ToKa ¢oro-
5/IeMeHTA IIPH HaJTUYHY TEMHOBOTO TEPMOHOHHOIO TOKA.
Orciona, cormacHo (10), HaxoQuMM BblpaxeHue IJIs MUHEMAJbBHO H3Me-

PUMOTO CBETOBOTO IOTOKA:

8.10-°V i, a6)

——

DPyun, + = —5 7
" 2 (Tosr)

VuurhiBasi, YTO B XOPOLIHX, OObIYHO MPHUMEHACMEIX B acTpoOTOMETPHH
«pOTO3JIEMEHTAX TEMHOBOH TOK MMEET 3HAUCHHE nopsinka 107 1%¢, BHAHM, YTO
MHHHMAJBHO M3MEpHMbll CBeTOBOH MOTOK Oyjler B 9TOM  clydae pabeH
25.10°% am (mpu 3 (1err) =100 MKa/JM), 4TO COOTBETCTBYeT 3sBesfie 1175

Ha 33-cM pediiexTOope.
Jljist TIOJIe3HOH UyBCTBHTEJNBHOCTH TOJIy9aeM COINIaCHO (4):

1.2 1
B, 1 = ‘7—_ B(Toy) = 107" = 1—/—T~2(Teff)- 10-7, (17)

Iy Iy
Takum 06pa3oM, IpH HAJHUAH TEPMOHOHHOTO TEMHOBOTO TOKAa IOJe3Has 4yB-
CTBHTENBHOCTh (DOTOSJIEMEHTA ONpENeJseTcs YXKe He TOJILKO ero ofiuei 4yB-
CTBWTeNbHOCTBIO, HO U BEJMUMHON TEMHOBOrO TOKa (B KOHEYHOM CcueTe—

(BITIOKTYaUHUsIMH TOCIE/IHETO) .
Us comoctabiienusi dpopmya (17) u (11) BEHAMM KakyiO CYLIECTBEHHYIO

POJIb B TIOHHKEHHH TIOJIE3HOH UyBCTBHTEJBHOCTH (poTO3/IEeMEHTa HIPaeT TepMOo-
HoHRAas SMHccHs. JlelicTBHTENbHO, AJIS OTHOIUEHHS NOJIe3HbIX 4yBCTBUTE]bHO-
cTeli POTOZIEMEHTOB, OJIHH H3 KOTODBIX 0GNIanaer TepMOMOHHOH 3MHCCHEH, a
Jpyrofi—ujeanes, IMeeM BBIpaKeHHe:

}
B gy 10 (8)
2y, 1 B v
Qrciofa BUJIUM, UTO JJIsl TEMHOBOTO TOKA ~ 10715, onKKeHHe I0Je3HOH uyB-
CTBUTEJLHOCTH COCTABJSIET OKOJIO JBYX C NOJOBHHON 3Be3[HBIX BEJHYHH, KaK
5TO BHIHO M M3 HelOCPEJCTBEHHOTO CONOCTABJEHHs PE3yJbTaToB, NONyHeH-
HbIX Ha ocHoBaHuH dopmys (11) u (17).

B X0pollo CKOHCTPYHPOBAHHOM (POTO3/IEMEHTe TEMHOBOH TOK B OCHOB-
HOM OIpeJlelisIeTcsl TEPMOHOHHON SMUCCHEH; TOKM YTEUKH TaKHX dhoToaeMen-
TOB GBIBAIOT HE3HAUMTENbHE W BechbMa CTAGHJIbHBL Ecin ke (IIOKTYamUsaMH
TEMHOBOIO TOKa YTeUKH IpeHeGpeub HeJjb3si, TO, MOCKOJbKY OHH BeCbMa He-
TIpaBHUJILHLL i He MOTYT GBITH NIPEACTaBJEHB KAKHM aubo aHaJuTHUeCKHM BbI-
pa<eHueM, TOJIESHYIO UYBCTBHTENDHOCTb JJIA STOIO Ciyuas MPUXOJHTCA Of-
pénenaTh u3 HaGmomenuil. [lyst 5TOro SKCNEPUMEHTANBHO, B pabouux ycJjo-

BUSIX ,0NpejiesisieTcss 3HaueHHe (UIOKTyalHH TEMHOBOTO TOKa 8y, Kak cpefl-
Hee KBAaIpaTHUHOE OTKJIOHEHHE. L,
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CorJiacHO OIpeJeNeHHIO MOJNe3HOH YyBCTBUTENLHOCTH (DOTO3JEMEHTa,.
nones3ysice opmynamu (4), (8) u (11), nonyuaem: ' . ‘

o] = ;2— _Ey___ 106 A 19)
wn= Y S S (Tor) (
Hu
_ 1V 22Ty 1915,
En ¥ = Vz" _517“ (20)‘

Muoxurens V2 nossuics B 3THX GOPMyZax Ha TOM OCHOBaHHH, 4TO NpH
H3MepeHHH (GOTOTOKA GepeTcst PasHOCTh ABYX OTCUETOB, KaXKABIH H3 KOTODHIX:
OTSArOIlieH cpejHel OWMHOKOH &i,, a MHOXHTeNb V #— moTomy, uTo Gepercst
cpelHee H3 # OTCYETOB.

Bce npuBesieHHble BHILIEe PAcCyXXJeHHs OTHOCATCH K BaKyyMHbIM (oTO-
aneMeHTaM. B acrpodoromeTrpuueckofl e NpaKTHKe, B MOAABISIOMEM GOJb-
LIMHCTBE CIyYyaeB NPHXOAUTCS HMeTb JeJIO ¢ TasoloJHEIMH (POTOIIEMEeHTaMH’
(Mbl He KacaeMcsl cefiyac HIHDOKO BOLIEALINX B acTPOPOTOMETPHIO (POTOYM-
HOXHTENEH) .

Odo3Hauas yepes * KO3(PGUUHEHT XapaKTOPUSYIOUIMH OTHOCHTEJLHOE:
Bo3pacTaHHe (IIOKTYalHid [pH NpPUMEHeHHH Ta30BOTO YCHJEHHs (34 cueTr
JylapHO#i HOHM3anMM H T. I. [4]'), MOXKeM HamHcaTh CleAyiolllee BEIPAKEeHHC:
Jast paoxTyanuit GOTOTOKa B clydyae IpHMeHeHHs ra30BOro yCHJIEHMS:

Biy = %EBi. (21

-3necb 4, KaK H paHee, (QuokTyanus GOTOIMHCCHH, a F —Ko3(duunenT ra-
30BOTO YCHJIEHHS.

Hcxons u3 (21), uMeem AJST OTHOCHTEJNBHOH TOUHOCTH H3MEDEHHH Clie-
Jylolllee BLIpaKeHHE

ir %[5

y = - ——

F i i
T. €., KdK 3TO M HEMOCPeJICTBEHHO OYeBHJHO, OTHOCUTENbHAA (JIIOKTyauus pa-
CTeT MpPONOPUHCHANBHO .
He npejcraBiasier Tpyaa nokasartb, 4TO B 3TOM Clyuae BMeCTO (GopMyJsr
(15) u (16) 6ymeM HMeThb CIIEAYIOLIHE:

iMHH, r,T=7ﬁ‘8' lO'QViT, r F; (22)"

—_R 1
Dy, =% 8. lo_sViT, r Fe —
AR 177

= AV,

* (23)“”

IIe fr, ; €CTb YKe YCHJICHHHI TeMHOBOH TOK.
Ellle ofHUM CyIIeCTBEHHBIM HEAOCTATKOM (DOTO3JIEMEHTOB, KOTODBIH MO-

- JKeT OTPA3UTbCS HAa TOYHOCTH H3MepeHuH, a NIpH OTCYTCTBHH HEOGXOAUMEIX'
HPeIOCTOPOKHOCTeH, MOMKET IPHBECTH H K CHCTEMAaTHYeCKHM oluubkaM, siB-
JIIeTCSl HEPABHOMEDHOCTh B pachpefleieHHH YYBCTBHTEJILHOCTH MO MOBepX-

! Kak nokasan Ll refinxe [104], npy He€onblunXx K09¢ PUUHEHTAX Fa30BOTO YCH--
-JIEHNA OHO He BHOCHT CKOJbKO HHOYb 3aMETHBIX JOMOJHHTENbHBIX (AIOKTyaUH#l H MOXHO-
noaararb =1,
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Hoctu (orokaroma. Kak uspecrno [14], xone6aHus uyBCTBHTeNBLHOCTH pas-
JHYHBIX TOYEK Karoja MoryT gocrurate 50 u jgaxke GoJiee NPOIEHTOB  {CM.
TakkKe § 7).

. Orcroa BBEITEKaeT OCHOBHOW INPHHOHOD 3JeKTpodoro-
MeTpHH: OpH CcpaBHeHMH OJgecka HJAH OBeTa pas3THu-
HHX MCTOYHHUKOB H3JNYYeHHS Bcerxa JOJXHB OCBe-
maTbcsg ONHH H Te e YacCTH INGBepXHOCTH ¢$POTOKA-
Tona. OT0 ¢ HeH3GeKHOCTbIO TpeOyeT HNPUMEHEHHS B 3JEKTPOPOTOMETPH-
YeCKHX YCTAHOBKAX ONTHYECKOH CXeMbl «BBIXOZHOTO 3pauka» (cM. § 4).

K momenty Hauana Hactosmied pa6oter (1940 r.) umenuncs Tpu tuna ¢o-
TO3JIEMEHTOB, NPHUIOAHBIX HJIs acTPpoPOTOMETPUUYECKHX TNpHMeHeHufl. 210
6bLTH: KaJuHHbIe THAPHPOBAaHHBIE (DOTO3JNEMEHTHl, HanbGoslee LIHPOKO NPHME-
HSBHIHECS B TO BPEMS; KHCJIOPOIHO-Ie3HeBbie (DOTORNEMEHTH, NMPHMEHSBIIH-
eca Xoanom [68], Beunnerom [49], Kponom [74] u mHamu [18]"
LU aJieKTpoOoTOMeTpHH B HH(paKpacHoi o6nacTu CIeKTPa; HaKOHell, Cypb-
MSIHO-Ie3HeBble (HOTO3/NEMEHTH, paspaloTka KOTOpHIX OblIa TIpOBEAeHa IIod-
TH HCKJII0UHTeNbHO y Hac B Coserckom Coiose [4], [10]. IlepBrie onwiTh acTpo-
HOMHYECKOr0 NPUMEHEHHS CYPbMSHO-Ie3HeBHX (OTO3JIeMeHTOB OBLIM OCy-
mectBiensl T opnuxoMm u Meliepom [63], HO He modyummu y nux
JanpHeHlllero paspuTHs. PerysispHoe IpHMeHeHHWe 3TOro Tuma (oTosjieMeH-
TOB B acTpoHOMHY Obli1o Hauato y Hac B Cowse: H. H. ITaB x1 0 B bl M—an1g
perucTpanyy 3Be3AHBIX NpPoXoxKjeHui [27] u Hamm, Kak IJIs IeKTpOodOTO-
MeTpHH, TaK H JJd saekTporosopuMerpuu [18]. B macrosnee BpeMs cypbM-
SIHO-1le3KeBble (POTOKATOABl NOJYUHJIH HIMpOuaillee pacIpoCTpaHEHHe B acr-
POHOMHH M TEXHHKe.

CypbMsaHO-LiesiieBble (POTO3MEMEHTh! MMEIOT peLINTeNbHOe IPerMyILecT-
BO HepeJ, BCEMH APYIHMH THNAMH (POTO3/MEMEHTOB ¢ BHEIIHAM ($oTosdderToM
B OTHOLIeHHH OOIue#l uyBCTBHTENIbHOCTH. OHH 06/1a7al0T TAKKE HOCTATOYHO
IIHPOKOH  CHEeKTPAJLHOH YyBCTBHTEJNBHOCTHIO, IpocTHpawlefica oT 650 miy
BILIOTD A0 TPaMHUbl IPONyCKaHus 3eMHON atmocdepn [38] (cM. Takxe pHC.
22).

Tepmononnas sMuccHs CYypbMSHO-Te3HEBEIX (DOTOKATONOB BeCbMa He3Ha-
unrenabHa. Kak noxasaJ Ha OCHOBAHMH CIIENHAJbHBIX, BECbMa TLIATEIbHBIX
usmepenntt C. Ilpunexaes [30], paGora BbIXOHAa TepMO3JIEKTPOHOB C
YHCTOTO CYPbMAHO-LE3HEROr0 (DOTOKATOLA, He OUYBCTBJIEHHOTO KHCIIOPOJIOM,
okasanach pasro# 1.30 BosbTa. B coorBercTBHu ¢ THM 3HaueHueM I1p i e-
XK aeB HalleJ cleAylomiue KoHcraHTel (opmynsl Puuappcona, gako-
uleil BeJTHYUHY TEPMOHOHHOTO TOKA C KBaJPaTHOTO CAaHTHMETDPA IIOBEPXHO-

'cTH (poToKaTONA:
6540°

! logi = .50-2log T__.Y:_ .
Orciona ana temmepaTyphl Katoga, pasHoii 7=293"X (20°C), Haxomum

i =1.7-10-8 a/cm® wuam 101s1 hoToaIeMEHTa ¢ MOBEPXHOCTBIO (POTOKATOAA B
b cm? iT=8-5-10'13a ~1.10"1,4

1 cI)OTO}’MHO){(HTCJTH KOTODLIE B HACTOSILICE BpeMd IIHPOKO NPHMEHAIOTCHS B acrr G~
qmsnxe B TO BpeMsa euie He OBIIM  JIOCTATOUHO COBepLHeHHbI g n3Mepenus cnabefninx
CBETOBLIX ITOTOKOB.

2. 3d3boydhols Jbgbmged. mdUghy. donm., Ne 14
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OpnHako, AUISI BCTPEUAIOMIUXCSL HA NPAKTHKE CYPbMAHO-Ie3UeBBIX (HOTO-
9JIEMEHTOB U (POTOYMHOXKHTE/ell TEDMOHOHHAST SMHCCHS MX KaTONOB OKashl-
BaeTcs 3HAUHTENIBHO GOJIbIUEH, ueM 3TO cliiefyerT M3 JaHHbIX [Ipuie x ae-
Ba. Cornacio durcrpemy [60], TepMOHOHHAs IMHUCCHsI CYPbMAHO-IE- .
3ueroro (poTokarofa (POTOYMHOKHTENS HMeeT HOPSIOK 5.10-%*ajcm®.  3Dro
CXOJHUTCS 110 HOPSAKY BEJNHUHHBI CO 3HAYCHUSIMH, NONYYaBUIHMHCS HAMH JUIS
$oTO3TeMEHTOB B (POTOYMHOMKHTE/NEH, KAK C OUyBCTBIEHHBIMH, TAK U HE OMYB-
CTBACHHBIME KHCJIOPOAOM ¢oTokatopamu (~1-107* ajem?®). Cromb cymecr-
BeHHBIe pAcXOXIeHHst ¢ JaHHbIME IIpuaexaesa (Gonee uem Ha B3
TOpsIKa) JAI0T, IOBUAMMOMY, YKa3aHHe HAa BOSMOXKHOE BpeJHOe BIMSHHE 33-
rPSI3HEHHI IPH M3rOTOBJEHUH (DOTOKATOROB. DTO NaeT HAJEKIY Ha BO3MOK-
HOCTb IIOJYUYeHHs CypbMSIHO-LE3HeBHIX (DOTOSIEMEHTOB U (POTOYMHONKHUTRINIEH
C PEeKOPAHO MAaJbIMH 3HAUEHHSMH TEPMOHOHHBIX TEMHOBBIX TOKOB. Taxum 06-
Pa30M MOXKHO HaJesiThCsl, 4TO MPABWIBHO CKOHCTPYHPOBAHHEI B OTHOINEHHH
YCTpaHeHHs! yTeueK H Ge3yKOPH3HEHHO W3TOTOBJIEHHEI CYPBMSIHO-IIe3HeBHIi
(OTO3IEMEHT MOKeT AaTh TMOJE3HYIO UYBCTBHTENbHOCTb, OJIH3KYIO K IOJIe3HOH
YyBCTBUTENIBLHOCTH (DOTOIMHUCCHH (HIeaJbHOro (oTOo3SIeMeHTa) .

Kak u3BeCTHO, CypbMsSIHO-lle3HeBble (JOTO3JIeMEHTH! 06,1a1a10T PSJIOM OCO-
GeHnocTel W MOKA3LIBAIOT Psii TAKHX fRJEHHH, KaK HalpuMep, OTCYTCTBHE
HACHIEHHS BOJbTAMIEPHBIX XapakTepHCTHK. McruHHas npupofa 3THX sBJe-
HHE elle He MOMKeT CUHTATbCH OKOHUATeNbHO YCTaHOBJEHHOH, XOTH, MOBH-
JHMOMY, HCTOUHHKOM 3THX SIBJIHUH sBJIsieTcsi GOJbIIoe (mpononpHOE) COn-
potuBaenne dorckatona. Bee 510 OTHOCHICSH, OQHZKO, K {OTORNEMEHT 4N $¢3
MaTanmuuecknli nomioxkkia. Tlorenenne (OTOIIEMEHTOB  MIANOKKOH AR
eTCS COBepIIeHHO HOpMaJbHEIM. [TOCKOMbKY HAMH HCHOMB3YIOTCS  (hoTOINe-
MeHTBI TOCJIeAHero THIA, TO MB He CTAHEM OCTaHaBJIHBaTbCci Ha pasbope
CBOMICTB CYPbMSHO-II€3HEBBIX (DOTO3/EMEHTOB Ge3 MOJJOMKKH, OTChUIAs WHTe-
pecylonuxea K crnennanbHol mutepatype [10].

Vi3BeCTHBIM HEMOCTATKOM CYPbMSIHO-LE3HeBbIX (DOTO3JEMEHTOB SIBJISLTCS
TO, UTG OHU He JOMYCKAIOT IPUMeHEHHsT GOJbIINX Ta30BBIX YCUIIEHUH. ITO 00b-
SICHSITCS] 3HAUMTEbHOH 3JIEKTPOHHON SMHCCHel MoJ AeHcTBHeM HOHHOH GOM-
GapIHPOBKH, XapaKTePHOH IJIsi CypbMsHO-Ile3neBbix (ortokartosos. Orciona
SICHO TIOUEeMY HeT TOH Pa3uTeNbHONR PasHHIBI B UYBCTBUTEIBHOCTH MEXAY raso-
TOJIHBIMH CYPbMSIHO-L(€3HEBBIMH M KaJHHHbIMH (pOTOdJIeMEHTaMM, Kakas Ha-
6iofaeTcsl MeXKAy BaKyYMHBIMH (POTO3JIEMEHTAMM 3THX THIIOB.

PesioMupyeM CBOHCTBA CYPbMSIHO-LE3HEBBIX (DOTOIJIEMEHTOB. Bonbmas

0611as YyBCTBUTENLHOCTb ITHX (DOTOIJNEMEHTOB, JOCTHralomasi AJisi Fa3onoJ-
HbIX—HEeCKOJbKIUX COTeH MKa/JIM,—Hapsily ¢ MaJiofl TEpMOHOHHOH 3MHCCHEH,
T103BOJIIeT PACCUMTHIBATH HA NOJyYeHHe PKOPAHBIX 3HAUEHUH MOJIe3HOH wyB-
CTBHTENBHOCTH IIPH TPABUJILHON KOHCTPYKIHH (hoToaeMenTa. JLocTaTOUHO K-
POKas CeKTpaJjibHasi YYBCTBHTENLHOCTb JeaeT CyPbMSHO-Le3HeBbie (OTOde-
MeHTBI BeCbMa IPUTOAHBIMA U JUIs KOJNOPUMETPHYECKHX paboT, Mo3posiss IMo-
JIydaTh HIMPOKYIO CHCTEMY IBETOBBIX 3KBHBaJeHTOB. CypbMsHO-le3HeBble (ho-
TO3JIEMEHTH BO BCEX OTHONIEHHSIX IPEBOCXOMAST THAPHUPOBAHHBIG KaJHiMbe
thOoTO3JIEMEHTHL.

Kucoponso-uesuesbie  (OTOIEMEHTI, YCTYMAOMHe — CyPbMSHO-Ie3He-~
BBIM, KaK B OTHOIIEHHH 06IIefl, TaK U [0JE3HON YYBCTBHTENbHOCTH, COXPAHSAIOT,
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»DJHAKO, CBO® 3HaueHxe JUIsi pabOT B KPACHOH u HHOppaKpacHOH obracTax
~CIEKTPA.

Hexons M3 BCeX HM3JIOKEHHBIX cOOOpameHHHd W, OCOOEHHO, M3 BO3MOXK-
HOCTH TOJYUYeHHsT OOJNbUIOH IIHPOTHI [[BETOBOH CHCTEMBI, MEl H OCTAHOBHJHChH
Ha CYpPbMSHO-IIe3HEBHIX (POTOITEMEHTAX.

HaMu ObUIH NpUMeHeHBI FA30TOJIHBlE CYPbMSHO-IEe3HeBble (hOTO3ICMEHTR
Ha HHKeNeBOoH mnojroxkke paspadorapHble C. [O. JIyKbSHOBBIM H .
H. H. Jilymesoi#i B 21ekTpoBakyyMHOil JaGopatopus JIeHHHIPaACKOTo
HHCTUTYTA KHHO-MHXKEHepoB. B JaHHOM THIE CYyPbMSAHO-IE3HEBOTO (oro-
‘BjIEMEHTa — He MPeACTABJISIOEM coBO0H ClelHalbHOR KOHCTPYKIMH, IPeAHa3~
. HAYeHHOH /IS ©3MePEHHs IPeAeTbHO MAJbIX CBETOBLIX IIOTOKOB—HE ObLIH IIPH-
JHFTHl BCE HEOOXOAMMBIC Mephl IJsl YCTPaHEHHs YTeUKH MeXKAY SIeKTPOoaMu;
B YAaCTHOCTH HeT BHYTpPeHHero oxpaHHOro KoJbna. ITosromy Hanmume cienos
Ie3HsT HA BHYTPEHHHX CTEHKaX KOJObI BjeueT 3a COGOH CyilleCTBOBaHHE y He-
KOTOPHIX (DOTO3JIEMEHTOB 3TOIO THIA JOBOJLHO 3HAUMTEJHHOIO TEMHOBOTO TO-
Ka yTeuKH.

ITpoMep TEMHOBBIX TOKOB pfiJia CypbMAHO-LE3HEeBHIX (OTO3JEMEHTOB HaH-
HOTO THNA, BHINOJHEHHBl HAMH B CBOE BpeMs Ha JEKTPOMETPUUECKOH yCTa-
HOBKE B acTpodu3uyeckoii Jadopatopuu ACTPOHOMHYECKOTO HHCTHUTYTa
Axagemun Hayg CCCP, noxasaJ, 4To TeMHOBbe TOKH STHX (POTO3JEMEHTOB
Jilexkat B npefeiax 10718 — 107, CHJIBHO pas/Myasch OT K3eMIUigpa K

HK3EMILIAPY.

Jlyis BBIMONHEHHST HacTosmle# paGoTBl Mbl HCIONL30OBAJNH JBa Ta3onoj-
HBIX CYDPbMSIHO-Le3UueBBIX (poTosjdeMenTa. C NepBhHIM H3 HHX—MaJoro raba-
pura «®IJI-1»—Kax Mbl ero of03HauaeM—Mbl BeJd HaGJIOJEHHs C BECHb
1940 r. mo 1.IX.1943 r. C cepenunbl aprycra 1943 r. sToT (DOTO3JIEMEHT CTAT
| ‘TIOKA3BIBATD SIBJIEHMST HECTAGUJIBLHOCTH, CONPOBOXKAABLINecH NajeHueM obuiel
| YYBCTBUTEJILHOCTH, IPHUHHY KOTOPBIX YCTaHOBHTH He yaanoch. G LIX.1943 r.
| oH OBl 3ameHeH (poTO3JeMeHTOM GoJblero rabapura «P3JI-2», KOTOPBIE U
HCIONB30BAJICA BIJIOTH 10 OKOHUAHHS HACTOsINeH pasoTHI,

[Tockonbky OcHOBHAst cHCTeMa HallleTo KaTajora, K KOTOPOH pelyiupo-
BAJIMCh BCE OCTalbHbBle HAGJIONeHN)s, OblIa IOJYUeHa ¢ STHM HocaefHaM GOoTo-
(3JIEMEHTOM, MBI TIPUBEAECM pe3yJbTATh ¥ METCAHKY OUDefeNicHHs BCeX ero
OCHOBHBIX ITapaMeTpoB. OJHAKO U3MOXKEHHS 3TOTO MCCICNOBAHNA MBI OTHOCHM
3HAUHTENBHO JaJjbliie—Iilepel IJIaBoi 06 HCCIEAOBAHHH BCETO 3JeKTpo(oTo-
‘METpa B IEJOM. IDTO MNPEeACTABJSETCS 11eflecOO6PA3HBIM H3  COOOpaXKeHHI
~B0JbINeH SICHOCTH H3JIOMKKEHHS.

§ 3. MWsmepureannas cxema

[TpaBranEBIE BEIOOP CxeMBI U3MepeHHs (POTOTOKA SIBASETCS O4YeHb OTBET-
CTBEHHOH 3ajauell Ipu KOHCTPYHPOBAHHH 3Be3JHOTO ajektpodoromerpa, Xo-
‘pouiast H3MepHTeNLHAS CXeMa JOJKHA NOJHOCTHIO HCIOJIb30BATL BCE BOIMONK-
HOCTH, flaBaeMble (POTO3JEMEHTOM, HCUEPIbIBAs BCIO €r0 HOJIE3HYIO YyYBCTBH-
TeJLHOCTE. B MpoTHBHOM clyuae MBI HCOGOCHOBAHHO YMEHBIUHM NPOHHKANO-
LIYIO criocOOHOCTh 3JIEKTPO(OTOMETpa, OrPAHUYMB e B Hanbosee BaKHON 06-
-JIAaCTH CHabbixX 3Be3/.
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IlocTaTouHO OJHOrO B3IMIANA HA NOCHENHIO rpady Tabmuubl 11, uToGhL
YOeUTCS B TOM, YTO B 3BE3NHOH 3JEKTPOGOTOMETPHH NpPH NPHMEHeHHH ra--
30MOJTHOTO (hOTOINEMEHTA MOTYT GBITh HMCIOJB30BAHBI TOJBKO 3JIEKTPOMETPH~
YecKHe MeTOJHI,

B 10 Bpems (1935—36 r.), Korza MBI KOHCTPYHPOBAJIH snexTpodoTo-
MeTp, C KOTOPHIM Gblla BEIMONHEHA HACTOMALIAs paboTa, Mepef HAMH CTOAN
BBIGOp JIHINL MeX1y ieKTpoMerpoM Jlunmemana [80] u 3JIEKTPOHHBEIM 3JIeK-
TPOMETPOM—YCHJIHTENIEM NOCTOSHHOTO TOKa'. Mul cpasy u Gesoroopounor
OCTAaHOBWJIACh Ha NMOCJeJHeM, HCXOAS U3 CJEAYIOMHX coobpaxeHui. Bombro-
Bas UYBCTBHTEINBHOCTb, BhIPAXKEHHAA B JeJEHUSX LUKAJIb H3MepSIOIIEro TpH-
60pa Ha §IMHHUIY NOABEIEHHOTO HATPSIKOHHS, TOPA3AO BHIMIE y ycuauTes,
YeM y anekTpomerpa JImHAemaHa. B ycnoBHAX acTpOHOMHYeCKHX HAGIIONe-
HHH BOJIBTOBAS YyBCTBHTENBHOCTh MOCAELHETO PENKO MOXKeT GHITh CHeiana
Gonpiuesi yeM 100—200 men/s. Takas magas YYBCTBUTEJBHOCTE HeU36e:KHO
TpeGyeT NpUMEHEHHS MeTONa 3apsiAKA. BosbToBAs e UYBCTBHTENBHOCTS yCH- -
AUTENST MOXKeT GbIThb C YCIIEXOM JoBelleHa 0 3Hauernit B 20000 ment/B u Bhume,

TO T03BOJNSIET IIPUMEHATh METOA MOCTOSHHOTO OTKJIOHEHHS, ropasno Gosee
IPOCTOH, YROGHBIA 1 GoJlee CBOGOAHBIH OT CYGBEKTHBHBIX OLIHGOK. Hecmorps:
Ha MeHbIIYIO YYBCTBUTENBHOCTb 3TOrO METOJa, YCHJHTENb ZAeT ¢ HUM BhIHr--
PHII TOpsAfKa 1™S MO CpaBHEHHIO C JMEKTPOMETPOM JInupemana, HecmMoTpsy
‘Ha paboTy c nochenHuM 1o GoJee YYBCTBHTEJBHOMY METONY 3apsiiKu. DTo—
PelIalollee NPeUMymecTso. HexoToprim npenmMymiecTeoM yeumrens sBagercs
TaKXkKe BOSMOMCHOCTb IPHMEHEHHs  (DOTOPETHCTPALMH OTCYETOB, YTO OKOHUA-
TEJIbHO MCKIIOYaeT BCSKHH 3/IeMEHT BJIHAHUS CyOheKTHEH3Ma HAGJIONATENS.
.HenocraTkom ycunurens apisercs HecKoMbko Golee MelJenHass pabora ¢
HuM [106]. YuuTeiBasi Bech mponecc HaGMIONEHNS, BKIIOYAS I BpeMs Hepexona
OT 3BE3JbL K 3BE3/I¢, MOTePA B CKOPOCTH HAGMIONEHHH [IPH NPUMEHEHHH YCHIIH-
TeJIT MOXeT GhITh oneneHa mopsinka 300%. Ho 3to oTHOCHTCH K ero npejess-
HOH 4yBCTBHTENbHOCTH, st GoNee SIPKHX 3Be3j paboTa yCHJIUTENTs] MOXKeT"
OBITb SHAYHTENBHO YCKOPEHA HCNOJb3OBAHHEM MEHBLIMX BXOIHEIX CONIPOTHB-
JIeHUH, NPH YCJIOBHU NPHMEHEHHS JOCTATOYHO KOPOTKONEPHOLUUECKOTO Tajlb-
BaHOMeTpa (cM. HuxXe). TakuM 06pasoM, Inst 3Be3l OJHHAKOBOL APKOCTH
JIEKTPOMETP He MMeeT yXKe NMPEUMYUIeCTBA U B 3TOM OTHOLIGHHH. B HeKOTO--
PBIX 3JIEKTPOMETPHYECKHX JIaMIaxX HHOTAA MCIOJb3YeTcss HeNMHelHas u4acTh.

MX XapaKTEPUCTHKH. JTO MOXKET NOCIYKHTb HCTOUHHKOM BO3HMKHOBOHEHS
OWIHGKH NIKAJIEL NPH GOTOMETPHUECKHX, H YpaBHEHHS APKOCTH—TIPH KOJIOpH -
METPHYECKHX HaOJIOeHHSIX, HO, KAK Mbl [0KA3bIBAEM HHEIKe OpH NOAPOoGHOM
PacCMOTPeHHH 3TOrO BONPOCA, BHOCHMBI® OIIMGKH HEBEJHKH U JIEIKO + VUHTHI- -
BaeMbl. [Ipu orpaHuuennn sHaueHUH MOABOAUMEIX K. YCHIIHTENTIO HaNpsuKeHui,
TIPUMEHAS HANPUMEp CMeHHBIE BXOIHEIE CONPOTHBICHHS, ITH IONPABKU MOYKHO -

NOMNPOCTY AepkKaTek MeHbIle 3alaHHOH B&JTUYHUHHI. HaKOHeH ocraerca

BO3MOXK-
HOCTB paﬁoTaTb C YCHJIuTeJNIeM KOMNEHCAHOHHBIM MeTOJ0M, 4TO IIO

JIHOCTBIO=

! Hanbonee cosepurennstii THn SAEKTPOMETPA — sieKTPOMeTp Fopdmana [69] —

He MOT GHITb HAMM HCIOJNB3OBaH, TIOCKONbKY 33-cM pedexTop me mmeer HeOBX0aAUMOE:
AAs 9TOTO onTHYeckoH cuctemsl Kyna.
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HCKJIIOYaeT BJHSHHE HEJUHEHHOCTH XapaKTePUCTHKH A JIOOBIX 3HAYEHHH
_moABoAMMOro morennnasa, CylmiecTBeHHBIM HeLOCTATKOM YCWIUTENs, IPH pa-
~00Te ¢ KOTOPBIM OOBIYHO HPHMEHSeTC MeTOJ NOCTOSIHHOTO OTKJIOHEHHS, fB-
JISeTCS TO 0OCTOATENbCTBO, YTO MeplaHie 3Bes/ BEI3bIBaeT 0ojiee MK MeHee
3HauYHTe/bHEIe (JIIOKTYalnun 0T6poca W3MepHTEJNbHOro mpubopa, 3aTpyaHsIO-
. e U3MepeHHs U NOHHUKAIOIIHe X TOYHOCTD. I1py npHMeHenuy MeToRa 3apsa-
KH 3TH QuuioKryauuu uaterpupyiores. [Ipasia, npu Haauunu GoTO3IEMEHTA C
‘OYeHb MaJlbIM TEMHOBEIM TOKOM, C YCHJIHTesleM TakKxkKe NPMMOHHM MeTol 3a-
panku [49], uTo naer KpoMe TOrO JONOJHATEJNbHOE IIOBBILIEHHS YYBCTBHTENb-
HocTH annapatypsl. Ho pabota ¢ ycuaureseM IO 3TOMY METOJLY 3HAYMTENLHO
. gJICKHee yeM ¢ OObIUHEIM 3JeKTPOMETPOM, MOCKOJNLKY B 3TOM ciaydae Tpely-
-eTCsl BecbMa THlaTelbHas KOMIEHCANHsS CeTOYHOro ToKa Jamibl. IlepeuncieH-
HBIM WM OrpaHHYUBAIOTCS HENOCTATKH YCHJIUTENS.
DIeKTpOCTATHCTHYECKAS 3AIATA U 3a3eMJIEHAE JIOJKHBL ObITH OTHHAKOBO
Hagexnpl B ofoux ciydasx. TpeGoBaHua K TeMHOBOMY TOKy (POTO3JeMeHTa
' IpUMEPHO OJHHAKOBBI HeCMOTpsl Ha OOJbIIYI0 NPOHMKAIOIMIYIO CHOCOGHOCTD
yeunutens. OGpalleHne ¢ YCWIMTeNeM HHCKOJBKO He CJIOXKHee, a YCJIOBHSA
paboThi ¢ HIM 3HAYHTEJBHO ylnoOHee: HAGJIOAEHUs] MOTYT BECTHCH B CBETJIOM,
foJiee TersoM IOMEIeHHH, HelCABHUKHO U YI00HO CUASMEM HabJiomaTeaeM.
Ho Bce ke TJaBHLIM NPEHMYLIECTBOM YCHJHTENS ABJAETCS CYIIECTBEHHO
~OOoJNbllasl ero YYBCTBHTEJIbHOCTD.
Mul OCTAHOBHMJIMCH Ha OJHOJAMIIOBOH KOMIEHCALMOHHOH cxeme I]en -
K a [88], B XKOTOpOH YCTpaHSIOTCA NOMEXH OT (hIIOKTYanyil ¥ INOCTENeHHOTO
paspsuxenust muratomell 6araped. IIpuHIMIHabHas CICMA STOTO YCHTHTENA
npuseneHa Ha puc. 2'. OcoGeHHOCTBIO ee ABIACTCS Haluuue OJHOH e[UHCTBEH-
foft Gatapeu Fy (12—14 1), muTaiomeis Bce SNEMEHTH CXEMEL "anpRako-
Me1p G vkA0beh B MOCTHK, 00pasyeMblii, C ORHOH CTODOHHI, CONPOTHBICRHS-
. MK neqn awoma K, ¥ CeTKH NPOCTPAHCTBEHHOTO 3apsifia—~RKs a ¢ Apyroii—
—-BUYTPRHIAMH COMPOTHBJICHUSMHU JIAMIIBl: HHTH HaKaJa-aHO/l i1 HUT6 Hakana-
-CeTKA MPOCTPAHCTBEHHOTro 3apsafaa. IlajeHue HanpsKeHUs HA CONPOTHBJICHNH
: R, npu NpOXOXKIEHHH Yepe3 Hero ToKa & = if + ix + i oGecneunBaer Heo(-
f XOIHMMOe CMellleHMe Ha ympasJsiiomiell cetke. AHaJIOTHYHO, [TAJ€HHSA HaNpPsxKe-
HHUS Ha CONPOTHBJeHUsX R, U R,—R', oGecneynBaioT Mojavy HalpPsKeHHs Ha
;aHOJ ¥ CeTKY IPOCTPaHCTBEHHOrO 3apsjia.

Pacuer yCHIHTEN, T. €. BCEX ero CONPOTUBIEHHI, a TaKKe He0OXOXUMO-
ro HanpsuKeHHs NHTalomel Garapey COBEPIICHHO 3JeMeHTapeH. dror pacuer
JIOCTATOYHO MPOBECTH JJIst YCHIHTENs, COOPaHHOro MO cXeMe pHC. 3, T. e. g

~cnyyas xorna R, =0. OupejeneHne 3HaYCHAT R';, COOTBETCTBYIOIIETO
KOMIEeHCALMH YCWINTeNs K U3MEHEHMAM HalpsKeHUs nuraiomei  6arapey,
TIPOH3BOJAKTCS, 3aTEM, YHCTO ONBITHBIM IyTEM.

Ham safaHpl HOpMaJibHEE PabouMe 3HAYCHHUS HATPAKEHUH Uy, Ta, Us
W TOKa HakaJa iy, JAJAA 9THX 3HAUEHUH HM3MEPSIOTCH aHOAHHIA W CETOYHBIH
TOKHA 4, U 5 COOTBETCTBEHHO, a TAKWE HanpsaKeHue Hakala vy. SHaueHue

Ry (wiu R,) moxcer GpiThb BHOpPAHO NPOM3BO/IBLHO- O6biuHo ero GepyT Imo-

1 Kax 3pecb, TaKk 1 B HajbHefllieM Mbl CYATaEM  [OJOXUTEJLHLIM HANPABICHUE

SHACKTPOHHOIO TOXA. ¢
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panxa 5—10 xmnooMm. Heob6xomumo ompeaeautsh v, R, R,, Ry u Ra.
Ienaercd B CIeAYIOWEH I0C/e 0BATEAbHOCTH:

Vg = vf + Rzif _isRsy

OTKyJ1a
g, Yty
i
— vy = (i +ia + 1) Ry
OTKYJa —v
T it

Vg = —U+ Roty +vr+ 05,
TAEe v, HanpsKeHHe OJHOI'0 IIEeMEHTa 63Tap€I/I g+
. Va = 'Uf + Rzif— iaRa,
OTKy Aa

Uy + Ryiyg— v v:
R e

ia ittt i

Puc. 2

Hano maiiTi Temepp Takoe 3HayeHHe R's, OPH KOTOPOM g7 &/dv,=0,

KOTJa IpPH H3MEHEeHHH TOKa Hakala B HEKOTOpbiX HeGOoJbIIMX INpejenax.
(~ 2—3 ma) TOK B rajbBaHoMeTpe OYIeT OCTABAThCH HEH3MEHHBIM. DTO R«
OyJer 03HayaTh HaJHYHe KOMIEHCAIIMH CXeMBl IO OTHOLIEHHIO K H3MEeHEeHHsIM:

Hanpsxekua nurawoumei 6arapeu v, .
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\

CoGpap COTIACHO TPOM3BECHHOrO  pacuera CXeMmy C R, =0, Oynem
uMeTh %, = 0. Ec/aH 3HaueHHs MOCTaBJICHHbIX COTIPOTHBJICHHH He BIOJHE
CTPOTO COOTBETCTBYIOT Pacuery, TO raibBaHOMETP HPHBOJUTCS Ha HYJb He-
GONbIIEM H3MeHeHHeM aHOLHOro comporusienus K.. Ilocie sroro, yMeHb-
KB NIpU [OMOLIM peocrara R, TOK Hakanla Ha HeGOJMBLIYIO BeNHYHHY ~ 3 Ma,
OTCUMTHIBAEM COOTBETCTBYIOLIEe H3MEeHeHHe TOKA rajbpBaHoMerTpa A iei, Bep-
HYBIUIMCH K HODMAJIbHOMY 3HAYEHHIO Hakaja, BBEJeM HEKOTOpOE COITPOTHBIIE-
Hue R',, xors Obl coraacuo cxeme puc. 2. Ilpusoaum cHOBa rajibBAHOMETD Ha
HYJIb U3MeHsIsl 3HAUEHHe R,. YMeHbilas TOK Hakaja TO4YHO HA Ty Ke camylo,
YTO ¥ paHbllle, BeJMUHHY Afy, OTCUMTHIBAEGM H3MCHEHHE TOKA B raJbBaHOMeT-
pe Aige . Jlerko BUIETh, YTO €CIH Aige OTJHYAeTCs N0 3HAKY OT Aigi, TO
HAJO yMEHbUIUTb R'y; €c/H ke Aigs TOTO e 3HaKa YTO U Aigt 1 Aige < Aigt,
TO HeOOXOJUMO YBEJHUYUTD R,; ecim xe AQige # Aflgi  OJHOTO 3HaKa, HO
Aige > Aigi, TO HEOBGXOAUMO IEPEHTH K APYrofl CXeMe, BK/IOUHB Ky B Ielb
CeTKM TPOCTPAHCTBEHHOTO 3apsija M yme Jid oTOH CXeMBl HAATH TAKOEe
snayeHne R,, Tpu KOTOPOM HM3MEHCHHC HAKasd YCWIHTE HE H3MCHHT
TOKa B TajbBaHOMETpE.

HeKOTOpHIM HeJ0CTATKOM NOZOGHBIX MOCTAKOBBIX KOMIIEHCAIMONHLIX CXEM
SBJISTeTCS] HOCKOJBbKO MeHbIIas MX KpyTH3Ha IO CPaBHEHHUIO C 0GBIYHON CXeMOR
VCHJIEHHS TIOCTOSIHHOPO TOKA C Pasie/bHbLIMHA MCTOUHHKAMHU IIATAHU. 1o
IPOUCXOAHMT U3 3a OGPATHOH CBSI3H Uepe3 CONPOTHBICHHE R, 0 KOTOPOMY TpO-
reKaeT He TOJDbKO TOK HAKAJa If HO W MeHsomuiics npu paboTe YCHIHTENHA
KATOMHBIl TOK i == i+ 5.  Hamuuue 3TOH oOpaTHOH CBA3SH sABJIAETCA. C

JPYTOif CTOPOHEI, GNATONPHUSITHEIM (AKTOPOM, yJIydIIaIOmUM P AMOJIHHEH -
HOCTb XAPaKTEPHCTHKH ¥ HECKOJIBKO YJydiIaioIiM CTaGHNBHOCTL YCHIIHTEJIS.

HafigeM BbIpaxKenue st KPYTH3Hb YCHIUTENS
dig
dv,
orpaHnYuBasich paccMoTpenmeM ciyuas korpa Rp=0 (puc. 3).

CuavyaJja Haxoaum Bblpa}KEHI/Ie JJis TOKa, TeKyuiero qyepes raJJbBaHOMETP.
Ha ocHoBaHHH NpHHIKIIA CyHepHO?:HLH/II/I TOKOB HMeeM:

N ia = iaG + iuh

is = isq 1+ 1st 3

Sg =

KpoMe TOro
Raim = (RG + Rs) ian
Rsim = (RG + Ra) iSGa
OTKyLa
1q = log — isqt = ___%_:5%’._ f24)
Ra + Ro+ R '

H, CJe0BaTeNbHO, KPYTH3HA YCHJIUTEA 6y,U,6T paBHa:

S dia Ra diafovg — Rsdisfzuy N
G =
50,  Rg + Rt Re (25)
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24 [itaBa mepmas

TA¢ CHMBOJOM Ov, Mbl OGO3HAYHIHM MOIBGJEHHOE K YCHJHTENIO BHelIHee
HanpsKeHuHe,
Hast mosydeHust OKOHUATENBHOTO BHIPAXKEHHs I Sg . HEO6XOMHMO Bbi-

PasuTh 3HAaYeHNs NPOUSBOAHBIX di./8v; W dis/dv, uepes mapamerpsl ycwmiu-
TeJs.

' ;" ;

Lo !

f'lsc-r

R
— 1

iﬂ

3 - 4;—=——-i o i

Puc. 3

Honueri ,L[PI(D(pBPEHLU’IaJI H3MEHCHHS aHOJAHOIrO TOKa paBeH OUEBHIHO

Oia Ol 1
dig = -~ L dvg + - dv, = Sadvy +R— dva, (26)

d'{lg . Ua i

The dv, ecTb HOJHOE U3MeHeHHe HANpSIKEeHHs HA YNPaBASIOLIed ceTke,
Sa—CTaTHCTHUYECKAsl KPYTH3HA AHOJHOH XapaKTepHCTHKH, a Ris —BHyTpeHHee
QHOJHOe COIPOTURJIEHHE JIAMIIHL,

Iockonbky .
d‘Ua = — R’adiay
re
'a - (RG +_RB) Rd , (27)
RG +R8+Rﬂ
TO corsiacHo (26):
. RMSa ' .
dZa = E_I;Tm d‘[}g = Ja d‘Ug, (28) .
rne
Rl'll
Slu e Sa 29
R'a + Rm ( )

€CTh, KaK H3BECTHO, JHHaMHUecKast KpyTH3HaA AHOJHOH XapakTEepHCTHKH.
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CosepmeHHo AHAJOTHYHO HaxOo4uM:

dis = S’,gd'vg, (30
The
: R;
Sl o= s S (1)
Rs -+ Rz‘s
—JHHaMHYyecKasa KDPYTH3Ha XapaKTePHCTHKH CETKH IIPOCTPAaHCTBEHHOI'O 3a-
pana.

B ¢opmyiny (28) BXomuT NOJHOE H3MEHEHHE HAIPSKEHHS Ha YIPaBJsIO-
el ceTKe dv,, CKIAJbIBAIONIEECs U3 MOABENEHHOrO K CeTKe HANpsXKeHHs Jv
H IajJeHHsi HANPSIKEHWs HA CONPOTHBJIEHHMH R, IPH M3MEHEHHHM KAaTOLHOTIO

‘TOKa
dipy=di, - dis, (32)
BBISBAHHOTO v, (AeicTBUe OGpaTHOH CBS3H):
dvg = 6uy — Rydiy- (33)

[oncrasasia B Gopmynay (28) Buipamenus (30), (32) u (33) u pemas
JI0JIyYeHHOE ypABHEHHE OTHOCHTENBHO dia/d¥, HAXOLUM:
. S'a
dlu/oug = 1 +R1(SIG+SIS)
.Ananoruuno:
. S's
dis/Bv, [FR(STFSD
TTopcraBnssa HalizeHHBlE 3HAYEHHS NPOUBOJIHEIX B (25), nomyuaem uCKOMOe
BhIpaXKeHWe I/ KPYTH3HBEl YCHIHTENS:

_ SR+ S'sRs 34)
(R Gt Sl Re+ Rt R’ (
‘M3 KOTOPOTO HarJIfJHO BMJHO BJIHsAHMe oOpaTHOH CBSI3W, YMeHbIIAollee NMpU
TIOMOKHUTENBHOM 3HAYCHUH CYMMB S’ 4 3’y (4TO COOTBETCTBYET OTPHLATENb-

HOl oOpaTHOl CBA3HM) KPYTH3HY YCHIHTENS.

Kpyrusga ycuauTesns OKasbiBaeTcsl TaKiKe TeM MeHblUel, ueM GoJblie
-CONPOTHRJIEHHE NPHMEHSIEMOro rajbBaHoMeTpa. DTO IocielHee OGCTOSTENb-
-CTBO HeOOXOMHUMO HMETh B BUAY PACCUUTHIBAS H3MEHEHHUS YYBCTBUTEJILHOCTH
YCHJANTeNd NPH IUYHTHPOBAHHM TaJbBaHOMETDA.

Beiuncnennsie no ¢gopmyne (34) sHaueHHss KPYTH3HBI Sg OKasbIBAIOTCH
7S TPHMeHEHHBIX HAMU 9JeKTpoMerTpuueckux Jamn Ha 30%. MeHblile aHoj-
‘HOH KDYTH3HBl S,;, 4TO MPEKPacHO COrJacyercsl ¢ pe3y/ibTaTaMH Hemocpen-
CTBEHHBIX H3MepeHUH.

YKa3aHHBI HEJOCTATOK KOMIEHCALMOHHON CXeMbl BIIOJIHE OKYIIAeTCs ee
AIPeKPaCHON CTaOUJIBbHOCTBIO, JONMOJNHUTENIBHO YIyUlllaeMOH HaJHYMeM OTPHIA-
TeNbHOH OOpaTHOH CBf3H, Ha UTO YXKe YKa3bIBAJIOCH BhIIIE,

Dwelnnne momMexu, BhI3LbIBAOLINE HeCTAGHILHOCT YCHJINTENS, KAK HAIPH-
wiep, BJIHSTHHE BHELIHHX 3JeKTPOMAarHHTHBIX H 3JEKTPOCTATHCTHUECKHX TOJEH,
‘CBIPGCTH, & TaKKe aTMOC(EpPHBIX MOHOB, JOCTHTIAIOUINX CETKHW JaMIIbl, YyCTpa-
THHIOTCS TULATENpHEHIIEH 9KPAHHPOBKOH BCETO YCHJMTENS, a TaKXKe OTKAUKCH

Sa

»
i
i
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26 'mapa mnepsasa

e No

TOH uactu mpuGopa, KOTOpasi COAEPKUT (POTOI/IEMEHT, SJIEKTPOMETPHUECKYI-
aMily d ee CeTOuHylo uenb. Heo6xonumo tacke 060py/loBAaTh MCKPGracHTe-
JIfIMH BCE HCTOUHHKH HCKD, PACIONOKEHHbIE HEZaIeKO OT boTomeTpa.
Hockomsky dotossementer, KOTOPBIMH MBI DACIOJATaNH AJIsI BBILOJHE-
HUsA HacTOALelH paGoThl, 00/afaNt JOBOJIBHO 3HAYHTENbHbIMHA TEMHOBEIMH TO-
KaMu, HaM He GBLIO CMBICJA NPUMEHSITH MeToJ 3apANKH H MBIl €CTECTBEHHO,,
OCTaHOBHJIHCh HA METOfle MOCTOSHHOrO OTKIOHEHHS, IIpu paGore no sromy
METOAY B uenb (POTO3JNEMEHTA, MOCHELOBATENHHO C HHM, BBOJUTCS GOJIbLIOE
COTIDOTHBJIEHHe R (cM. pic. 4, Ha KOTOPOM JaHa cxeMa Beefl (oTozMEKTpHYE~

CKOH yacTtH ycranoBku). Ilanenue HampsixKeHHs Ha 9TOM COMPOTHBJIEHHH (Ary),,

o ] T
et [
\' ' Vo .

Puc. 4

BO3HHKaIOLlee HPH H3MeHeHHH (OTOTOKA Af, NOJABOAHTCH K YCHJIUTENIO H Bhl-
3bIBAET U3MEHEHHE TOKA rafbBaHoMeTpa Az, IlpeneGperas cosepiuenno muy--
TOXHBIMH H3MEHEHHSIMH CeTOYHOro ToKa (~ 10°18;) npu usmenenuu Hanps-
HEHHUS Ha CeTKe JIAMIIBI Ha BeCbMa MaJyIo BEJIMYHHY Av, HMeeM:

Aiy=S,Av,= RS,Ai, (35)

A& Sq. KaK 1 padblie, 0603HAYACT KPYTH3HY YCHIHTENs, AaBaemyio (opMy-
Jioit (34). Kpytusna S, A/1s1 pasiuuHBIX THIIOB 3IEKTPOMETPHUYECKHX JIAMII KO~
Jiebrerca B npegenax 20—80 mka/s.
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Toxopoe ycuJjieHue, JaBaeMoe YCHJIUTEJNEM MIOCTOAHHOIO TOKA, PaBHACTCA

Ha ocHoBaHuH (35):

i = 2 Ry (36)..

As

T. €. NPONOPUHOHAJLHO KPYTH3HE YCHJIHTEN M BEJIMUUHE 60JIBIICTO CONPO-
THBJIEHUS], BKJIOUAEMOTO B IigMb (DOTOZ/IEMEHTA. Veenuuenne Ko3hULMEHTE -
TOKOBOTO YCHJIEHHSI BO3MOXHO, CIE/IOBATE/IbHO, au60o 3a cueT MOBRIISHHT KPY-
TH3HB! YCHJIUTEJIsl, JHOO 3a CUeT yBeJHueHHs CONPOTHBJIEHH: R. K coxaie-
HEIO, HEOGXOAKMOCTD OYeHb CHJILHOTO NOHMXKEHHsT CETOYHOrO TOKA B 3JIEeKTPO-
MeTPHUECKHX JaMIax 3HAUATENPHO YMEHbIIACT H WX KPyTH3HY—TIOUTH Ha
JBa MOPSIKA [0 CPABHEHWIO C OOBIYHBIMH YCH/IMTEIBLHBIMH pagnosamitamu;
2 3T0 COOTBETCTBOHHO IIOHHIKAeT M KPYTH3HY YCHJIUTEJS Sg. Heorpannuenroe -
yBeJIHueHHE YCHICHHS 32 CUET MOBBILEHUs] CONPOTHRJICHHS R raxxe HEROS3-
MOZKHO, TOCKOJIBKY 3TO BJjedeT 3a CO0OH yBelHueHHe [OCTOSIHHOH BpeMeHH
yeuauTenss T. Dra HOCHElHss BeJHuHHA DPAaBHA MPOUSBEJICHHMIO RC, rpe C
eMKOCTb BXO[4 YCHJIHTeNs, T. €. (OTOINEeMEeHTa, JaMIbl i COSAMHSIOMUX UX
nposoxos [41]. TloctostHHAsT BPEMEHH ONpEJeNseT BpeMst yCTAHOBJICIHHS cTa-
LHOHAPHOTO PeXHMa B YCHJHTENe NOCIe MTHOBEHHOrO H3MEHCHAH oCBeLleHu A
doroaiemenra. JefCTBUTENBHO, TOCHE MTHOBEHHOH IOJaudl HAIpPSKEHUA vy
Ha BXOJ YCHJIHTE/s, HapacTaHWe HANPSIKEHUS Ha CETKe JIAMIIbI Gyner npoUc~
XO[AHUTL TOCTENEHHO, COIJIACHO 3aKOHY

v = vy (1 — ¢ "50), (37)..

a crajaHMe HANpPsIKEHHs [OCTe MTHOBEHHOTO BBIK/IIOUEHHST HANPKeHHs—
B COOTBETCTBHH ¢ (HOpMYJIOH
—tRC (38)..

Kak BHIHO W3 3THX BbipakKeHHH, OKOHUaTe/bHOe 3HAUeHHe NOTeHunaxa ycra-
HABJMBAETCST ¢ TOYHOCTbIO 10 0.19/p wepes mpoMexyTok Bpemenu + = 7RC.
OueBHHO, YTO IPH NEPHOJS BKIIOYEHHOrO B YCHJINTEJDb FaJbBAHOMETPa MEHb- -
mweM, ueM ZRC, BpeMsi ero yCTaHOBKH OYJeT MPAKTHIECKH OMPENenITsCs Mo- -
CTOSTHHOH BpeMeHH.

EMKOCTb BXOZA yewauresst C o6biuHO uMeeT mopamok 1071 dapag..
Taxkum oGpasoM npu R, paBHOoM 2-5-10'' oM BpeMs OTCHYeTA rajibBaHO-
merpa me mpessoiger eme 20 cex. OO6buHo R Oepercsa mnopajxka

5.10° —1.10M oM, uTO AAaeT MpHM KpyTushe ycmauresns B 30 MKa/B TOKO-
Boe ycuienue nopsipka 1-5—3.0-10% pas. [laspuefilee MOBHIIEHHE TO-
KOBOH UYBCTBHTEJNbHOCTH TPEOYET yXe HeHTPaNu3alud BXOJHOH eMKOCTH
yemmareas |17, 11, 53]. :

: Panplile yeM 06paTHTLCA K AeTaNbHOMY PACCMOTPEHHMIO HALIEro YCHJIHTE-

Jis, OCTAHOBHMMCSI Ha HEKOTOPBIX CBOHCTBAX YCHJIHTeNell NOCTOSAHHOTO TOKa,
HMEIOHX TPUHIUINAJIBHOE 3HAUEHHE, _

Mbl 0TMeuasi yKe BBIIIE, UTO BHEIIHHE NOMEXH MOTYT ObITh YCTPaHEHbE
'COOTBETCTBYOIMMH 3aIIUTHBIME MepaMu. Ho u 1o ycTpaHeHud BHEIUHHX MO-
MeX OCTaloTCsl Hen3bexKHble TIOMEXH OT (QIIIOKTyauuil HanpsikeHuss B GOJIbILIOM °

V=70
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28 'nmasa mnepmasn

‘conporHBieHud R (3¢pdexr Ik oHCoHa), ApoGoBOro a)pekra aHOAHOrO
TOKa U TOKa CeTKH IPOCTPAHCTBEHHOTO 3apsiia SNIEKTPOMETPHYECKOMH JIaMITHL,
‘@ TaKKe 3(¢ekra MEpPUAHHS TeDMOIMHCCHH ee KaToga. He OCTAHABIHBAACH
Ha pPACCMOTPEHHH BCEX STHX XOPOWIO H3BECTHHIX M H3YUYECHHBIX st dextos [5],
YKaXeM TOJBKO, 4TO OHHM IPHBOMAT K Pe3yJbTHDPYIOUIHM GbmoKTyauusy B
‘BLIXOJHOM LleNU YCHJIMTEJIs HAILUErO THINA, SKBHBAJICHTHBIM ¢arokTyanuam Ha
“ynmpasJsiomell cerke (3v,) NOPSIAKA HECKOJBKHX JeCSTKOB MHKPOBOJILT, B

“CpeaHeM okoso 3-107° 5 [81]. TMonuepkHem, uto 310 MOCHeRHEE 3HayeHHe JaeT
-JIHLIb TPYGYIO OLEHKY MOPSAKA PaCCMATPUBAEMBIX «3KBHBALGHTHBIX (uTioK-
Tyauu#», BeIMYHHA KOTOPHIX 3ABHCUT OT HePHOAA NPHMEHSIEMOro TaJbBaHO-
‘MeTpa, yGbiBasi ¢ ero BO3PaCTaHHEM. :

BenvunHa sKBUBAEHTHBIX GUIIOKTYaLHi ONpefesiseT KAK MHHMMAaJbHOE
HanmeeHHe, ele I/ISMepHMOC C JaHHBbIM yCPIJIHTe.iIeM, TaK H ero Makcumalib-
HYIO TOJIESHYIO HUYBCTBHTEJLHOCTb, HTTH Bbille KOTOPOH He MMeeT HHKAKOTO
‘CMbicaa [41]. *

HOH MHHHMAaJbHB M H3MepUMKB M HanpsaXeHHEeM MEBL
fIoHUMaeM BeJIHYHHY

v, = 20 5, . (39)

"OTPOAEVISIEMYIO U3 Tex coobpaKeHul, uToGHl NpH YEThIPEXKPATHOM H3MEPeHHH
‘oTeHnKana v, (HOPMaJbHOE YHCIO H3MepeHH B OOBIYHOM 3JIEKTPO(pOTO-
METPHYECKOM HaGJII0NeHHH) CpelHsist OIHOKa OAHOrO HAGMIOLEHUS BeJHIHHLI
Yy COCTABJASNIA OBl 0.58v, wan 2,59% or Vyuw | = 0™025], uro sBiseTCH
“HauMeHbIUeH MONYCTHMOH TOUHOCTBIO 3JTEKTPOPOTOMETPHYECKHX H3Mepetil
-AIfl HanOoJIee cabhlX 3BE3J U YTO HAXOAHTCS B COOTBETCTBHH C onpeegeHHeM
-TIONI€3HOH 4YBCTBUTENBHOCTH (POTOSJEMEHTa B § 2.

Ilon noneswoli BoabTOBOM YYBCTBHTEJBHOCTH IO
YCHIHUTENS o5y HIMEPAEMON B JCNEHHSIX HA BOJIBT, MBI IOHHMAEM TaKoe
~SHAUYCHHE BOJbTOBOH YYBCTBHTEJLHOCTH, NIPH KOTOPOM SKBHBAJEHTHELE hJIrOK-

'TYalUd ®v, COOTBETCTBYIOT OLHOMY JeJICHHIO WIKaJkl rajbBaHomerpa. Co-
TJIACHO 3TOMY ONpeAeNeHHUIO:

on . 1 40)
i w = dv, - 8, (

Kak nerko BHJETH, dasbHellllee YBE&JIHUEHHE BOJILTOBOH HYBCTBHTEJbHO-
“CTH YCHIIHTENA

GB=SG %,
(The S;—KpyTH3Ha YCWIHTenss B MKa/B, a 0,—4YBCTBHTEJBHOCTh TdJbBa-
HOMeTpa B JeJI/MKa), JIETKO OCYINECTBHMOE MOCPEACTBOM IOBBILICHHS 4YBCT-
BUTEJILHOCTH ra/ibBAaHOMETPa, He HMeeT HHKAKOro cmuicia. Ilpu YBeTHYCHHH
“0T6poca Gyner MPONOPHHOHAIBHO YBEJTHUHBATHCA H HETOUHOCTH ero oTcuera.
Kpome Toro, mpu Gombuimx QIIOKTyanusx mnoxasanuii raJpBaHoOMeTpa
3% > 1 pen) cuapho 3ATPYAHSIETCST M CaM INPOLECC OTCYETA ero MOKa3aHHE.

HOCMOTpHM Kakou INopsiioK HMeEIoT Yy Y ca,n IIpHu 3HAYEHUH
v, =3.1075 y,
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JIJisi MHHYMAJILHOTO H3MEPHMOTO HANpsZKeHHS HAXONHM
' -4
U, = 0-107%B,

MH

YTO, IPH CONPOTHBJEHWH R, papHOM 1-10™ oM, COOTBETCTBYET MHHMMAJb~
HOMY H3MepHUMOMy TOKy 6:10-'°g. I3 comocraBieHus STOrO 3HAUEHHS, OF-
PAHMUUBAEMOTO YCHIHTENIEM,—C MHHHMAJBHO H3MEepHMbIM (hOTOTOKOM, OF=
DAHHYUBAEMDIM €CTECTBEHHBIMH (WIOKTYAUHAMH TEPMOUOHHOTO ~TEMHOBOIO .
toka (Qopmyna (15)), BHIHO, UTO pACCMATPHBAEMbIH THII YCHIUTENT HE MO-

JeT HCUepnaTb Beell TOJIE3HOM UYBCTBUTENbHOCTH HAMIYYNIMX THIOB (oTo-

3JIeMEHTOB. DTO CIPABEJIMBO He TOJBKO N0 OTHOLIEHHIO K DEKODJHBIM 3K3eM-

wisipaM (hOTOSIEMEHTOB, y KOTOPHIX TEeMHOBble TOKH HAfaiorT A0 3HAUCHH:
~10-Y4 [96], HO U 1O OTHOIIEHHIO K OOBIYHBIM XOPOIIHM (OTOIIEMEHTAM
NPHMEHsEMOr0 B acTPO(GOTOMETPHH THIA, Y KOTOPHIX TePMOHOHHBIE TEMHOBBIE -
TOKH HMeOT mopsimok 1071 — 10-% ;. Kax BuaHo us  Qopmynst  (15),

MHHUMAa/bHEIC H3MepuMble  (oTOTOKM  OYAyT B 3TOM  ClIy4yae  DaBHBI

2.10-16 - 8.10716,. JlJjisi NOJHOLEHHOTO HCMOJb30BAHUA NOAOGHBIX (HOTO-
9;IEMEHTOB HEOGXOMUMO MPUMeHeHHe CNeNUaJbHbIX H3MEPUTENbHBIX CXeM C-
BBICOKOH T0JIESHOH uyBCTBHTENIBHOCTRIO [71],

OTMETHM B CBSI3H C 9THM, 4TO TPUMeHSeMBle B COBDEMEHHBIX 3Be3IHHK
aaekTpohoToMeTpax (HOTOYMHOKHTENN 00JalaloT HACTOJLKO 3HAYUTENbHBIN
BHYTPEHHHM YCHJIeHHeM (POTOTOKA, YTO B COUCTAHHH ¢ HUMH MOXKHO IOJbH30-
BATbCA BEChMa HEe3HAUWTENbHHIM BHELIHHM YCHJIEHHEM, He BHOCHIIMM HHMKA--
KHX JOTONHUTENbHBIX IIoMeX. B 3TOM ciiyuae usMepuTeNbHast cxeMa [03BOJA-
T HCYepIIaTh MOJHOCTLIO BCIO NOJIE3HYIO UyBCTBHTENIBHOCTD (OTOYMHOKUTENS,
KOTOpasi B XOPOWIHX THIAX YMHOMXHUTeJell JIHIIb He3HAYHTENbHO MeHblle IO-
JIe3HOH YYBCTBHTENHHOCTH MX (POTOKaTOAa. B 5TOM M JeXHUT IpuunHa GOMb-
1ell NpOHHMIAOUIEH CHIOCOGHOCTH COBPEMEHHOH ammaparypsl, NpHMeHsomed -
(OTOYMHOMKHUTENH, 4 He Tas30NONHbe (POTOJIEMEHTHl B COYCTAHMH C YCHIHTE-
JISIMH TIOCTOAHHOTO TOKa OOLIYHOTO THHA.

" JIjist MAKCHMAJBHOH TMOJe3HOH BONBLTOBOH UYBCTBHTENLHOCTH YCHIHTENSs:
noayyaem, npu du, = 3- 10 g

Oy = 33000 pea/s.

Orclofia BHIHO, 4TO Korja, Kak Hanpumep Kpoumowm [74], ykaseBaaocs.
3HAUYEHH® BOJBTOROI YyBCTBUTENhHOCTH ycHautens B 168000 nmea/s  1pn
dv,~4-107°r, To TAKOE yKa3aHHe MOIJIO NPUBECTH TOJBKO K JI€30PHUEHTHPOBKE,
COBEpLIEHHO He XapaKTepH3ys MO CYIIeCTBY NAHHOTO YCHIHTRNS, I KOTOPO--
rO, HCXOAst W3 YKA3aHHOTO 3HAUEHMS JJist (DIIOKTYalni, HaXOQuM:

g, 5 = 25000 pei/s.

SBasieTcst COBEPIIGHHO OUERHAHBIM, UTO NPH  YYBCTBHTENBHOCTH R
168000 nes/B 30eKTPOGOTOMETP C HOJOOHBIM YCHJIHTeNeM TPAaKTHYeCKH HH-
Korjaa paboraTh He 6vier, a ecliu u Oyaer, To 6e3 BCSKOrO BHIHIPHINA  TIO
CpaBHEHHMIO ¢ UyBCTBHTEJbHOCTBIO B 25000 neu/B.

Ilepeiiiem Ternepb K PaCCMOTPEHHIO YPaBHEHHs! SIPKOCTH, BO3HHKAIOIIEro
B CIy4ao HEJWHEHHOCTH XapaKTePHCTHKU YCHIUTENS.

DTy XapakTepPUCTHKY, AAIOLIYIO 3aBMCHMOCTE MeXJy OTOpOCOM rajipBa-
HOMeTpa An ¥ TIOABENEHHBIM K YCWJIHTENIO HANpsUKeHHeM Av,, MOXKHO C-
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HCYepTILIBAIONIEH TOYHOCTBIO MPEACTABUTh B PaGouell ee 06MaCTH YpABHEHHEM:

An = o5 Avy - £,40; = 547, (1 + cAvy), (41)

“THE  gs——BOJbTOBAsl YYBCTBUTENbHOCTb YCHJIMTENsS! HJsi pabGodeft TOUKH Xa-

pakrepuctuku (npu Ay, —0), a c—HeKOTOpasi MOCTOsIHHas (¢<< 1), ompe-
AGNAOMAs KPYTH3HY XapaKTEPHCTHKH YCHJIHTEJIS.

B cnyuae coGmoneHusr MPONOPUHOHANBLHOCTH (OTOTOKOB H3MEpSIEMbIM
CBETOBBIM IOTOKAM y NpPHUMEHSeMOro (OTO3JEeMEHTa M CTPOTOR OMHYHOCTH
‘BXOJHOTO CONPOTHBJIEHHS] YCHNUTENsl (OTCYTCTBH® MOJSAPU3ALHOHHBLIX sIBJIE-
- HHt), NOABOAMMbIE HaNpsKeHHs GyAyT CTPOro IPONOPLHOHANBHEL ILeHCcTByIO-

AIIHM CBETOBBIM IIOTOKAM H MO3TOMY HaGJIONEHHBIH IBETOBOH SKBHUBAJIEHT
~-3Be3zibl (C) oueBMIHO GymeT paBeH:

Ay,
C=—25log —2, (42)
Vs
“roe Avy . u Av, COOTBETCTBYeT JBYM NIPHMEHSIEMBIM CBEeTODUIBTPAM.
[TpakTHYECKH 1BETOBO! 3KBHBAJEHT BBIUHCIISETCS no ¢opmyie
Any
C'=—2.5]p 43
8 Aﬂz > ( )

Txe Any; v An, — OTGPOCH TaJqbBAHOMETPA, COOTBETCTBYIOUIHE Avy H Avy,
“(MBl mpejmosIaTaeM, KOHEUHO, Y4TO KAK Avy, W Avgy, Tax Amg ¥ Am,, WCHpaB-
~IEHLl yxe 3a adekT ¢oHa Heba).
[Toapsysck coorHomennem (41), nmeem:

1+ cAvy,
1A,
Beugy manocru C u nozaBHo#t MasocTy ¢Avy; HaXOmMM, passaras ln (14-cAv,,)
B pAL M BBOAA OUEBHJHBIE YUPOIIEHHA, CICAVIOWEE BHIpAMeHHe mii AC
(BBIP2XKEHHOTO B 3BE3IHBIX BEeJIHYHHAX ): '

AC = — 1.086 cAu,, ( 1— -.Al“) (1 —2 can, ) (44)

Avy, 2 :

" D10 ypaBHEeHHe—YypaBHEHHe SPKOCTH YCHJIHTENs, Nalollee IONpPaBKy K onpe-
ACJICHHOMY COTJIaCHO YpaBHEHHIO (43) 1[BETOBOMY 3KBUBAJEHTY, 3aBHCHT KaK

AC=C—C'=—2-5log

Av 1
"OT SIDKOCTHU 3Be3/ bl (’\/ Avgg), TdK H OT € Ha6.HIOJ.IeHHOI‘O Bera ('\4 A 7.
. Vga
BBPII[Y_ MaJIOCTH CAvgi YJeH BO BTOpOﬁ CKOOKe BIIOJTHE MOXKHO IOJOXXUTh
PABHLIM €IUHHIES U I0Jb30BATHCHA YPaBHeHHEM APKOCTH YycCH-
JHUTEeTSA B CJIeAyIOIIeM O4YCHb MIPOCTOM BHIE:

AC = — 1.086 cAv,,2(1— il )< (45)

. . Avy,
“Kosddultment ¢ onpenensiercs u3 xapaKTePHCTHKH ycuautena. Kak Buguo
M3 ypaBHeHHst (45), NONMPaBKa K 1[BETOBOMY SKBHBAJICHTY NPOMOPIHOHAJBH?
CBETOBDLIM IOTOKaM OT 3Be3)l. OHa paBHAETCS HYNIO I LBETOBOTO SKBHBAJEH-

T4, paBHOrO Hymo (A, =Ay,,).
Ellle onHUM HCTOUHHKOM YpaBHEHHS SPKOCTH B 3Be3JHOM aJleKTpodoTo-

MeTpe MOXeT GbITb NOAPA3ALHs GOMBIIOT0 BXOAHOTO CONPOTHBIEHHS K, Aai0-
- l1as 3aBUCHMOCTb 3((EKTHBHOTO 3HAYEHHs 3TOTO CONPOTHBJIEHHS OT IPOXO-
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LALSIBETO ‘{epe3 HEero TOKa. O]J,HEIKO B TOM CcJyHae Hpe‘LLCTaBJIHeTCH 38prILHI/I-
“TeJIbHBIM [TOCTPOHTH COOTBETCTBYIOIICE aHANUTHYECKOE BhIPAIKCHHE. Ha 310 H
He NpeJCcTaB/Isercs HaMm CKOJIbKO-HHGY/b 11es1ecoo0pasHbiM, JbdeKT HoNsaph-
3alMy He ecTh NPUHIHIKAIbHOE CBORCTBO GOMbIINX COTIPOTHBJICHNH, @ TOJIPKO
fedekT AHHOTO MX THNA, OT HCIIOJIB30BAHMS KOTOPOTO HAMO HONPOCTy OT-

Ka3aThCsl.
O6paTuMcs K AETATLHOMY PACCMOTPEHHIO YCHINTENA 1 Bcell (poTo3IIEK-

TpUyecKoit yactu (oromerpa, cxema KOTOpOll MpeACcTaBieHa Ha pHC. 4.
TIpy BHIMONHEHHH HACTOsiIeH PaGoThl MBI HCHOJL3OBAIN 3JIEKTPOMETPH-~
I yecKylo mamny Tina D-96475 Bepcrepu Dnekrpukt. BBULY HU3KOTO HampsXKe-
Hust Hakama (OKOJO | B), CBETOBAS SMHCCHs ee HUTH Tak MaJjd, 4To Mbl OCHH-
Tajii BO3MOMKHBIM COBCeM OTKa3aThbCsl OT 3aUIUTHOrO KoJIakKa Ha JaMIe (cm.
HHIKE); 3TO CYIIECTBEHHO [JIsi TIOHHXKEHHS BXOAHOH €MKOCTH YCHJIMTENs, &
CIeJloBaTeNIbHO ¥ ero TocTosiHHOH Bpemenu. HemocraTkoM paccMaTpuBaeMoit
JTaMIBl SiBJSeTcss GOJMbUIAS HHEPUHOHHOCTL B YCTAHOBJGHWHM CTAHHOHAPHOIO
‘pexxuma. Perymupoeka Hakana B mpouecce paBoTH sBJSiETCS, MOTOMY, CO-
BepUIEHHO HEJOMYCTHMOH. .
IuTanHe YCWINTEINs OCYIIECTRIACTCS JNEBATHIO 100 a/u 1mieNOUYHLIMH aK-
gymyaaropamu tuna HKH. Llens nakana cocTOMT H3 NOCTOAHIOTO GUPHUIAPHO
HAMOTAHHOTO, MaHraHHHOBOTO conporusiaenns B 10.1 om, peocrara Ry, cay-
KAIero JJIs PerviiipOBKH TOKA HaKajsa Y CHeluasibHoro, Takxe 6UPHITSIPHO-
ro, TPHANATHOMHOrO COTIPOTHBJIEHHsSI ¢ OTBOIOM uepes nos-oma.. C aToro co-
TIPOTHBJICHHS MOXHO OpaThb conporuBienys Ry B Ry Konrposn Toka Hakaia
OCyILeCTBISIeTCA MUJIJINAMIIEPMETPOM TOCTOSTHHOTO TOKa (ma), co mKaJoi Ha
"300 ma. ITepemeHHOe aHOLHOE CONPOTHBICHHE R,, perysupylollee NojJoxeHne
HyJs TaJbBAHOMETPa, COCTOMT W3 YeThIpex JeKaj ¢ MakCHMAJbHBIM COMPO-
rusiernem 10000 oM B IOCTeAOBATENbHO MOJKIOUEHHOTO0 GH(UIIPHOTO MaH-
rauuuoporo conporasienuss Ha 10000 om. Rs—IOCTOAHHOE MAHTAHHHO-
poe comporusscane Ha 6000 om. Perynmpopka —dyBCTBUTENBHOCTH Trd/Ib-
| paHOMeTPa OCYIIEeCTBAsIeTCsl MOA00POM  COOTBETCTBYIOMIEro LIyHTA Ry wm
| JOTIOJIHATEILHOTO CONPOTHRIIEHHA Rp, CJyXKallero AT KpUTHIECKOro yerno-
! KOeHus rajpsaHoMerpa. Hamu Henosb3oBak ranbBaHOMETp TANa 3 V1 Hucru-
[ ryra dusuueckoro npucopocrpoerus HKIT — 3epKaJbHBIH TajbBaHOMETP C

yyBerBUTeNBHOCTBIO 8-5-1071 a/nen (Ha oznoM MeTpe), BHYTPeHHHM COIpO-
TuBJICHEEM R;=396 OM M KPUTAUECKHM Ry =2800 om. Ilepuox ero paBeH
7.3 cex. Ipu wkase, pacnooXeHHOH y HAC Ha 1.5 M, 9yBCTBUTENBHOCTH Ta/Ib-

BaHoMeTpa o= 1770 pea/mra.

JInst KOHTPOJIST BOJILTOBON UYBCTBUTEJLHOCTH YCHJIATENS, ONPEIeeHAN
€ro XapakTepUCTHKH, a Taxke paGoThl 110 METOJy KOMIEHCALNH BXOAHOTO Ha-
TIpSKEHHs, MBl MMeJH BO3MOXHOCTD MOAKMIOYATH BO BXOAHYIO lemb yCHJIH-
Tens OTAENbHO CMOHTHDOBAHHOE IpHCrocofjeHne, MO3BOJAIONee TOABOINTEL
KO BXOJy YCHJIUTEJIS MJIABHO PeTyJUpyeMble, Majlble ¥ TOYHO M3BECTHbIE 3Ha-
yenust norenuuana [41}. PaccMmaTpusaemoe mpucrocoGieHue (puc. 4) cocro-

1 B macTosiice BPEMS UMeETCd pan MePro IacCHbix THOB OTEUECTBCHHBIX 3ACKTPO—~
MeTp yeckux wamn {39 L .
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HT H3 MPEUUSHOHHOTO CONpPOTHBJIEHHS R,= 99000 OM, TpeLH3HOHHOrC mepe~
porusiaenua Ha 1000 om (R.), II01€H 1MOMeTPOB

MEHHOTO KYpOeIbHOro Con

R, v R;, mpenusuonnoro BOJIbTMeTpPA B Ha 3 BoJbTAa H
AYIIHOH Aenoasipusanyu v, Ha 1.5

2JICMEHTA BO3-

BOJbTA. [log6upass sHzuenns CONPOTE=
M TIOABOAHTbL K YCHIHTEIO [POH3BOABHO MAJIOe

BICHUH Ry, Ry ¥ Rox, MONce
HaNpsKeHye:

V= E

Rog + Ry
CPaBHEHHIO ¢ Ry. 3mech v ecTh Hampsixe-

6epst Rox LOCTATOUHO MAMHIM 110
HHE, usMepsieMoe BOJbTMETPOM B n

peryupyemoe moreHnuomerpamu

HOﬂaBaH Ha CeTKy JiaMnhbl Pa3nNHyHbIE 3HAUYESHHA T)I, MOXKeM oTrpanyupo-
BaTb YCHJUTEJNL H OIIPSIETUTh ero XapaKTepHCTHKy. :
HSMEHHHAHaHpaBJIeHHe BKJIIOUEHHS] GaTapeu ©x MW BOJBTMETpa, MOXXeM,

TIaBHO DEryIupys HanpsikeHne v,

LOGHTBCH KOMIEHCALHH NafeHHs Hall-

PH IPOXOXAEHHH uepe3 Hero OTOTOKA i

=~-Rig. B atoM cayuae, eciu mam H3BeCTHO 3HauYeHHe

CONPOTHBJIGHHA R, H3MepeHHs (JOTOTOKA 6 Ayt aGcomortHbiMH. Ilpu mono6-
Y

PAXKEHHS Ha CONPOTHBIEHHH R I
Ilpu sTom ouesuno o

HBIX KOMNEHCALHOHHBIX H3MePEeHHSX H3Me
YyXe He ranbBaHOMeTp G,

PHTEJbHEIM NPHGOPOM  sBJIsEeTCA

a BOIbTMETp B. lannBaHoMerp G paboraer =B
€BO HHCTPYMeHT. PerysspHbie HU3MepeHHus 110 Ta-
6pasHo, MOCKOMBbKY OHU ropasno GoJee MelJeHHER
0T6pOCOB TradbBaHOMerpa. K KOMIEHCANHOHHBIM
PHOEraTh NpH BCMOMOTrATeNbHbIX HCCNeJOBAHASAX,

KOl CXeMe BECTH Helevyiecoo
yeM OORIYHBle HabJIOmeHHS
H3MEDEHHAM NPHXOAHTCA I

Hems dorosnemenra cocrour ua

CYPBbMSIHO-1II@3HEBOTO (I)OTOSJIeMeHTa

94, Batapeu yckopsiomero IIOTeHUHANa

U3y, COCTABJEHHOH u3 45 BoJp-

TOBBIX CyXHX GaTape#l BO3AyIIHOH nenonsipusanuu Tuna MBJ1-45 u Gosbiuoro

conporuBienuss K. 3uayenme 3TOT0 CONPOTHBJIEH
BeJleHa Best laHHast pabora, paBHsAnach 5-4.101 ¢

Hsl, C KOTOpPHIM Gblia mpo-
M.

Hble AKKyMYyJATOPH YCTAHOBJEHH B OT-
JACJBHOM, TaKXKe SKPAaHHDOBAHHOM SIHKE, PacHOJIOXKeHa Herocpe ICTBERHO
MO AUMKOM YCHJIHTeds. ["albBAHOMETD YCTAaHOBIIEH HA KPOHLITEHHe, BeTAH~
HOM B CTeHy HHIXHEro HOMeUIeHHMd 6amuu 33-cMm pednexropa. Otcuer erc
Ay wkanbl u TpyGu. Illkama pacmonokena Ha

. TIOKa3aHull BeJleTCd MO MeTo
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AnnapaTtypa 33

[

Bee 9KpaHhpl TIHATEJLHO 3a3eMJeHbl, pPaBHO Kax¥ KophoycC (i)OTOMeTpa H BEChb

pedaekTop. )

IIpu HaGNIOAeHUH 3Be3J| PASNHYHOH SAPKOCTH IYBCTBHTEJLHOCTDL yCH/M-
TeJisi MeHsercs MOCPENCTBOM IIYHTHPOBaHMs rajibBaHOMETpA. ITosromy uyB-
CTBHTENBHOCTL YCHJIHUTENA NPUHATO Yy Hac o603dauaTh APOOLIO "Ru/Ry 7, TAe,
Kak Mbl TOMHMM (pHc. 4), R conpoTuBjeHwe WIYHTA, 2 Ry —AONONHATEINb-

HO® CONpOTHBJEHHE, ”00/0” OYeBHIHO COOTBETCTBYET HOJIHOH (MaKCHMaJbHOM)|

YyBCTBUTEJIBHOCTH.
B ta6auue 111 npuBeeHbl 3HaYeHHa BOJLTOBOA UyBCTBHTENLHOCTH YCHIH-

Tesis IS PASIHYHBEIX 3HAYEHHH ITYHTHPOBKH ranpBaHOMeTpa. B nepBoit rpage
KaHo obosHaueHHe YYBCTBUTENbHOCTH (Rw/Rs), BO BTOPOH-—BOJIbTOBAs YYB-
CTBUTEJIBHOCTL Oy, B TPeThbel—KO03(OQHLUMEHT LI YHTHPOBAHUSA.

Ta6anna 1T

Qd6o3naueHne YyBCTBH- BoabToBas 4yBCTBH- KoadduumenT myHa1n-
TENHHOCTH TEJNBHOCTD POBaHHSA

w/o 66800 ned/B 1.00
1550/2000 25700 2.60
1000/2000 19900 3-40
900/3000 14050 i 477
500/3000 8580 7.80
200/3000 3706 18.00
100/3600 1910 35.00

«  Onpe/enenue BOJILTOBOM UyBCTBHTENBHOCTH GBLIO BBINOJNHEHO IIPH NOMO-
HI¥ OMMCAHHOTO BEIIIE FpafyHpOBOUHOrO npucnocobaenus. Ilanubie TaGiuist
111 orHOCsITCS K HODMAJbBHOMY Hakajy Jamiel yeunurenis (270 ma).
Jloist ompejie/leHHsT MAKCHMAJbHOH TOJe3HOH BOJBHTOBOM UYBCTBATEJbHO-
CTH YCHJIMTeNIS H 3HAUeHHs MHHHMAJbHOTO M3MEPUMOro C HUM HANPSIKeHHS
GBLIM TIPOM3BeNeHHl HAGHOEHHsT CTaGHILHOCTH —TPH  YyBCTBHTENbHOCTH
500/3000%. I onpelieNleHust  dv, —IKBUBAJEHTHBIX  (JIOKTyalu#i Hanps-
JKEeHHS] Ha BXOJie YCHJMTENsl JOCTAaTOYHO ONpe/eNuTh (UIIOKTyallH OTCYeTa
ranbsaHomerpa 3n. Torza oueBHIHO:
Szrg ) Shn N ' (47)
Js
Jlydiie BCero BECTH ONpefesieHde &7 NP HOMOIIH doToperucrpanuu. K
COXKAEHAIO MBI He HMeJH BO3MOXKHOCTH NPUMeHHTb 5TOoT MeTod. [losromy
JUIsI ONIpelie/Ienust Oz Mbl GBUIH BBIHYKAEHB! IIPUMEHHTb CIEYIOMuE CIocod,
TIPUHATHIA HAMH M JUISi TEKYIIErO KOHTPOJIS CTaGHIBHOCTH ycuiuresd. Hepes
Kax<ble 5 CeKYH/[ HaGII0aTeNlb 3aNIUCHIBAeT MTHOBEHHBIH BH3yaJbHbIH OTCUET
raabBaHoMerpa. ITonoGHble HaGMIOAEHHS BOAYTCS B TCYEHHe HECKOJDBKHX MH~

t lns npyrux sHAauE€HKI YYBCTBHTEJBHOCTH, (UHOKTYaWHH pPacTyT MPONOPUUOHATL-

Ho Gy

3. 200LondBol. AEhagob. mdlghg. dogm., N 14,
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34 . PnaBa mnepsas

HYT H 3aTeM HaHOcATCH Ha rpaduk. OmbIT MOKAa3bIBAET, YTO BBHAY 3HAUMTEN:-
HOTO TIepHOJa rajibBaHOMETPa XapakTep (JIIOKTYalHH ero oTcuera nepefaeTcs
BecbMa TouHO. Ha puc. 5 npuBeleH NpHMep NOXOGHOrO HAGMIONEHHS, KaK MPH

HaBJieHHH B Kopryce doromerpa ~ 1072wy (kpuBble a ¥ 6), TaK H IIPH HOp~
MaJbHOM aTMOC(epHOM JaBjieHdM (KpHBas B). MBI BUANM, uTO 3BaKYHPOBKA,

ocyuiecrsiseMas g0 |07 2uvyMenblTaeT (IIOKTyanun mpEMepHo B 2.5 pasa,
Torna kak ¥ T ¢ o p J Halles NPHMEPHO TPHHAAUATHKPATHOE 3HAYEHHe 1A
sToro ymeHbilenus [106]. Ha ocHoBaHui GONBUIMX Ps0OB MOZOGHBIX HAGJIO-

g e F P —

5

¥ .
MWIU%VWW (&)

Puc. 5

JICHWH HaMu 6bIJIO TOJIyYeHO clefyloliee CpeaHee 3HAUCHHE AN SKBHBAJEHT-
HbIX (UIIOKTYyaluil Ha BXOJe HALIero yCHIINTeNs:

év, = 3-4-10"5 8,
oTkyna HemeqeHHO 1o opmynam (39) m (40) HaxOHUM 3HAUEHHS NN MHURTi-
MaJHHOTO H3MEpPHMOr0 HANPSKeHHS:

'UMHH—‘6 810743 =7-10" 4B
-H JJIsi MAKCHMAaJbHOH I10JIE3HOH BOJIBTOBOH UYBCTBHTEIBHOCTH:
op, n = 29000 nesi/s.

Mbp! BUAHM, CHIeIOBATENBHO, YTO He HMeeT CMEICIA HCIIOJNb30BATH MOJHYI0
YYBCTBHTEJNLHOCTh HaIlero ycuauTtend, paBHyo 66800 pen/s. Makcumantuof
pa6oueil TyBCTBUTENBHOCTBIO sBJAsIach y Hac «1500/2000», xotopoi coorser-
CTBYET BOJIbTOBAS UYBCTBHTENLHOCTD o= 25700 nesi/s. Ucxons us HalifeHaoro
SHAYCHHS [JIT MUHHMAJILHOTO U3MEDHMOTO HATPSXKeHHs HAXOLUM, 4TO IIpH
SHAUEHMH BXOJHOTO CONPOTHBJEHUS R=5-4.10" oM MHHUMaNbLHBIE, U3MepH-
MBI ¢ JTAHHBIM ycujurelneM (OTOTOK paBHsercst 1-3-107* a.

Ha ocHoBaHHW H3J0XEHHOro, a TaKKe aHaJH3a IAHHBIX JPYIHX aBTO-
pos [74, 106, 101], HaM kaxeTcsi IPABUJIBHEIM IIPHHATH B CPEIHEM JJIS TMOJIes-
HOH BOJILTOBOH 4YBCTBHTENBHOCTH JIEKTPOMETPHUECKHX YCHJIHTENEH paccMoT-
peHHOTO THUNA 3HauyeHue nopsaka 30000 nmen/B, uTo XOpOWIO COTJIACYETCSt M C
AauHbiMH M akioHaab 0 a [81]. M3 conocrasnenus ¢ dpopmynoit (15) eme
pas yGexkjaeMcsi, 4TO NMPH NMPHMEHEHHH JOCTATOYHO XOPOUIEro (hoTo3jeMeHTa
C YCHJIHTeJeM TNOCTOSHHOTO TOKa MNOJe3Has YyBCTBHTEJIBHOCTb SJIEKTPO(OTO-
MeTpa orpaHuuuBaercs He (hOTO3NEMEHTOM, a YCHIHTEIEM.

Bepuemes k Hamemy ycuaurtedtio, OnpeliefieHie ero XapakTepyucTHKE GRAG
TIPCGH3BEIEHO NpH JBYX uyscrBHTedbHOCTaXx 100/3000 u 500/3000. Dro noser-
JIAN0, PeLynHpOBaB Bce HaOMIOAeHHs K uyBcTBHTednHocTH 500/3000, mep:-
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UKDBITh Bech paGoumii AMana3oH BXOJMHHIX MoTeHnuanoB. IlonydeHHas xapax-
(TCPUCTHKA NPUBE/CHA Ha PHC. 6. Ha rnas moutu He 3aMeTHHl YKIOHEHHS 9T
rpsMonunefinoctd. OfHAKO NpeacraBieHre 9TOH XapaKTEPUCTHKH IIPH IOMO-
wy (popmynbl (42), BLIIOJHEHHOE METONOM HAMMEHBLIHX KBaJpaToB, JaeT
VETIONN e peasibHYI0 KDUBH3HY, a HMEHHO:

Angy,, = 8583 Ay— 800 Ay? = 8583 Ay- (1 — 0.093 Av) (48)
/3000 *6 +28
200
k xybembum . 500/3(,00«
/1 ® . 100/3000
150 :
) e
100 -
9
50 -
1 L
o T L) T T Tt 7 T ¥ ¥ T T 1 T T T T 1. v
e 10mB 20m8 ™
Puc. 6

“0cdoBbIBafACh Ha 3TOH (GopmyJie, HAXOAMM BhIpakeHHe (49) 1A ypaBHzAHA
‘SIPKOCTH, BHOCHMOIO YCHJIHTEJIEM:

AC = 07101 A, (1 LA ) (49)
Avy

e Avy W Ave  TIOTEHIHAJB, COOTBETCTBYIONIHE HAGIONEHHIM B XKeJITOM M

crieM (QHILTpax.

BBuny HesHAYHTEJBHOCTH NONPABOK BIIOJHE 3aKOHHO IOJOXKUTh B (49))
Av /Av, =An /An, . Torna Ha ocHoBaHuH (49) mosayuaeM rpaduk Ijas OueHs

,ZL06H01"0 yueTa ypaBHeHHﬂ APKOCTH YCHIHTeNs (puc. 7). 10T rpaduk moct-
PSeH TaKUM 06pasoM, uTo BXO/s B BEPXHIOI €ro YacTh CO 3HAUGHHEeM OTHD).:a
B XKeJNITOM (UIbTPe, HaXOMUM (HJIs COOTBETCTRYIONIEfl UyBCTBUTEJBLHOCTH YCH-
JuTelisl) sHaueHHevA, . [lepexonst HenocpenCTBEeHHO BHMS HAa HMIKHIOW YacTh
rpadura, HaXOuM JJIs HaOJMIONeHHOro 2HAUSHHS L[BETOBOTO SKBHBAJeHTa C
fionpasky AC, OTJOXEHHYIO Ha OCH OpJHUHAT.

HaGmopnennsie sHavenus (C) He mpeBocxopmin 17000 ¢ mepBEM (OTC-
snemMeHToM H 07500  to BTODBIM (A5 3Be3N WCCAeAyeMHK HAMH KJIAccoB).
{losTomy, nake AJIS 3Be3J MOPAAKA TPETheH BEJHYKHEL, [ONPABKA He BbIXO,Z[HT
.3a npefelisl OJIHOM COTOH 3BESAHOH BEIMYHHEL

3
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36 I'naBa mnepsasn

XapakTepucTHKa yCHIHTeNs, naBaeMas ¢opmydoit (48), BecsMma ycrofi-
yuBa. KoHTpo/IbHble H3MepeHHs, NPOBeJeHHEe uepe3 HHTEPBal B HECKOJIHKG:
MecsLeB, fal1 COBEPLIEHHO TOXAECTBeHHBIe peaynbTaTh. HeGonbmue Konets~

2
200 -

an

s 500/3000

T I |

150

m
0.015
sC

m
0.010

| I SR S T SO N N )

d'os

M )

- I~}
10 20 e 40 mb  su

al,

Puc. 7

MHS HaKajla YCHJIUTeJsi, HOMyCKaeMble B Ipolecce paGOTHl M He MPeBOCXOLsi-
LiMe HeMHOTHMX MuJixammep (o6buHO =+ 3.0 Ma), NPAaKTHUeCKH He MEHSIOT
PeLYKUMOHHEIH IpagHK.

§ 4. OcHoBHas onTHYecKass CXema ajeKTpooromerpa

Kax u3BecTHO, MpH paBHOMEPHOH UYBCTBHTEJNHHOCTH (POTOKATONA HO €rn-
110BEPXHOCTH, (POTOTOK 3aBUCHT JHIIb OT MHTETPAJbHOTO 3HAUEHHS CBETOBGTO:
HOTOKA, Najalomero Ha (OTO2JEeMeHT M He SaBHCHT OT DPaclpefieNeHus ocBe--
jerHocTH no ¢orokatony. OnHaKo, cO3JaHMe paBHOMEPHOro (HOTOKATO.J4
apeicTaBiasieT 3afavy HCKIOUHTeJbHOH TpynHocTh. Ilpakrmueckw Bee doro-
3JeMeHThl HMeloT 6oJiee WM MeHee HEOIHOPOAHOE pachpelesleHHe UYBCTBE-
TEJBHOCTH IO TIOBEPXHOCTH. BelencTBHe sTOro, nmaxe NpH BHe(hOKaJIbHOM:
. IPOEKTHPOBAHHY U3MepsAeMOoro o6beKTa Ha (pOTOKATOA, MBI MOXKEM HOJYUHTh.-
CHCTEMATHUECKHE TIOTPEIIHOCTH MPH CMelleHHsAX 00beKTa B IIOJIe 3PeHHs H3-32
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-$leCOBEPLICHHON ruAupOBKH, [IpH cpaBHeHHH TOYEYHBIX H IPOTSIKEHHBIX OGb-
~@KTOB MOTYT BO3HHKHYTH ellle 6ojlee CYLIECTBeHHbIE, TAKXKE CHCTEMATHYECKHE
OUWIHOKH.

Inst yerpaHeHHsT BO3MOXKHOCTH BOSHHKHOBEHUS 3THX OITHGOK MBI MPHMe-
“HUJIA B HallleM 3JEeKTPO(OTOMETPE ONTHUECKYI0 CXeMY BEIXOZHOTO 3pauka
~(cxemy Pabpu) [22]. B stoit cxeme (pmc. 8) BxomHO# 3pauek pedekTopa

S | sz )

S %/"f’/////,/
//////;Wff”' > i 2 e
T Y sl <72

S i __—=‘/////’Ill%

%

Puc. 8

(ero mapaGosuyeckoe 3epKajio—I1), OCBEIIeHHbIA H3yyaeMbiM OOBEKTOM, NPO-
@KTHPYETCST TTOCPEACTBOM JiMH3bl 3 HAa YYBCTBUTCABHLIA CcJIOH (hOTO3NEMeHTa
" 4. Takum 06pa3oM, GOTOKATOL COBMEILAETCS C BhIXOAHBIM 3PauKOM CHCTEMHI.
Tlpu paBHOMEpPHO! GCBEIeHHOCTH BXOAHOrO 3pavka, OCBEIIEHHOCTh B BHIXOA-
*HOM 3payke TakxKe paBHOMepHA® m OyJeT 3aBHCETb TOJBKO OT MHTeTpasbHON
BEJIMUHKIBL CBETOBOIO MOTOKa, NpOINIeJIIero depes juadparmy mond 2, He
“34BHCS HU OT IIOJIOXKENHs B TOCNelHell U3MepsaeMoro o0bekTa, HH oT ero do-
TOMeTpUYecKod crpykTyphrl. Ilpu aTom ocselaerca Bcerja ojJHa H Ta ke 4acTb
NOBEPXHOCTH (DOTOKATOZA B CTPOTOM COOTBETCTBHH C OCHOBHBIM HPHHIUIIOM
doroanexTpuyeckoli poroMerpuu (§ 2). OnHAKO B aCTPOHOMHYECKHX YCJIOBH-
“f1X, U3-3a MepIaHud 3Be3J], OCBELIeHHOCTb BXOJHOTO 3pauka IOYTH HHKOI/Ja
He GbiBaeT crporo paBHoMepHOH. Bosuukaror Geryiuue Tenu [54], BcrencTBue
Yero OCBELIEHHOCTb B KaXKJOH TOUKe BBIXOJHOTO 3pauka KojeGJeTcss OKOJIO
“HEKOTOPOTO CpelHerc 3HauyeHus, oOLlero IJsi Bceil IoBepxHOCTH 3pauka, [To-
“3TOMY IIPH HEepPaBHOMEPHOH UYYBCTBHTENLHOCTH (OTOKATOHA, HAGIIOAAIOTCS
¢umoxTyanuu (GOTOTOKA, aMIINTYZa KOTOPBIX 3aBHCHT OT KauecTBa u3oGpaxke-
HUH 3Be3/l, CTelIeHH HeOJHOPOJHOCTH (POTOKATOLA U IIOCTOSIHHOM BpeMeHH 2JeK-
‘Tpodoromerpa. Yem Gonblue nociefHsist ,TeM GOJblIe CTIaKHBAIOTCS paccMa-
TpuBaemble QUIIOKTyanHH. TakuM o6pasoM, HMeeT MeCTO 3aBHCHMOCTb TOYHOCTH
HabaofeHn 0T KauecTBa U300pazkKeHHH 3Be3/, IPH IOJHOM HCKJIIOUEHWH . CH-
* CTeMaTHUeCKHX OIIMOOK, 00ycaaBIMBaeMBIX HECOBEPUIEHCTBOM THAHPOBKH K
- CTPYKTYpoOil u3MepsieMOro OGbeKTa.

Crnenyer oTMeTuTb, YTO M IPH NPHMEHEHMH IPOCTOH ONTHYECKOH CXeMBI
~pas anekTpodortomerpa, Kak Yurdopa u Cre66muc [108], rtax
u Kpor [75] o6HapyxRuiu 3aBECHMOCTb TOUHOCTH HaOJIONEHUH OT KauecTBa
‘n3o6paxenuit. IlosTomy npruMeHeHHe CXeMbl BHIXOZHOIO 3pauka, YCTPaHsIO-
‘IIlefl BO3MOMKHOCThL CHCTEMATHYECKUX OIIMOOK, siBAsercs 0e3ycJOBHO HeoOXo-
- AUMBIM. B mociienHee Bpems 3Ta OnTHUeCKas cXeMa, BBeJeHHAsl HAMH B 3Be3-

IHYy10 snekrpodoromerpuio B 1937 r., monyumra Bceobuiee pacnpoCTpaHEHHE.

§ 5. PoromeTpHUECCKHH CTAHAAPT

[prumenenre (OTOMETPHUECKOTO CTAHAAPTA BBICOKOH CTAGHIBHOCTH IIPH-~
.Jaer jio6omy ajekTpodoToMerpy Bce IMpeHMyliecTBa (poroMerpa C MOCTOfH=

1 [Ipu coBeplueHHOH onTHKe (CM. HHXeE).
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38 l'nasa nepeas

HOH YyBCTBHTEJNBHOCTBIO. B cllyuae IOCTelleHHBIX H3MEHEHHH UYYBCTBHTENLHO«

CTH 3JeKTpodoTOMeTpa (B OCHOBHOM U3 33 M3MEHEeHMH BeJUYUHH GOJbUIOro

CONPOTHBJIEHUA U NAXCHUS HAKAJA YCHIHTENS), MBl MOXKEM NpPUBECTH BCe Ha--
6JII0[ie N K YCJIOBHAM ITOCTOSIHHOR YyBCTBUTENbHOCTH, PEAYLHPYsS OTGPOCHE:
Ha 3Be3/ie 10 COOTBETCTBYIOLUIMM UM IO BpeMeHHd ot6pocaMm JJis cranfapra. Ha-
JIMYHe CTAHJApPTa MO3BOJSET NIPUMEHAThL BCe METOMAB yueTa ocaablieHHs CBeTa

B atMocdepe, OCHOBBIBAIOIIYECS HA NPEANOJIOXKEHHH 06 aGCOIIOTHOM MOCTOSIH~-
CTBeé UYBCTBHTEJBHOCTH (DOTOMeTpa, JaBast HauOOJNbIIHe NpeHMYILecTBa IJIS-
yuera ofItero armMocepHoro ociabyeHus IpH NOCTPOSHUH (QYHIAMEHTAJIbHBIX.
KaTaJIoTOB 3Be3IHbIX BelUuuH [26], a TakXKe U Npu HAGMIOAEHUAX ePEMEHHBIX.
aBesp [7, 24, 25]. [1pu snekTpoKOJIOpHMETPHUECKHX padorax, 6rarofaps OTHO-

CHTEJILHOMY XapaKTepy U3MepeHuH, NpHMeHeHHe (DOTOMETPHYECKOH cTaHIapPTH-

3al[HH MMeeT MeHbllee 3HaueHHe. Ho 1 37ieck oHa MoxeTr OHITH BecbMa NOJIe3-

HOU AJs1 pellleHHs] HEKOTOPBIX BCIOMOTraTeNbHBIX 3a%ad, Kak Hanpumep, N

BBIBOJIA COOTHOLIEHUS MexJy OGLIHNM W H36HpaTenbHBIM OcialiieHueM CBeTa:
B artMmocdepe.

TpeGoBaHus, npeabaBIsieMble B 3TeKTPOGOTOMETPHH K cTraGuabHOCTH (O~
TOMETPHYECKOr0 CTAHAAPTA OYeHb BLICOKH. M3MeHeHHe ero sipKOCTH He LOMKHO~
IpeBHIIATh HEMHOTHX J0Jei npoleHTa. IIpuMeneHHe 3TajOHHBIX JaMO Haka-
JuBaHHA, TpeOys CJAOKHOTO U OYeHb THIATEJBHOTO KOHTDPOJIS 33 PEXXUMOM HX:
SKCIUIOATALMY, NPENCTABAseT Cepbe3Hble TPYAHOCTH, OCOOEHHO B YCJIOBHIX
acTpOHOMHYecKOH# pabOTHL.

Ipu BrIGOpe THIA CTAHAAPTAa MBI OCTAHOBHJIMCH HAa PAJHOAKTHBHOM CBe~-
TOBOM cTaHAapTe-panodochope (IOMHHODOpPE MOCTOSHHOTO JeficTBHA), CO-
CTOSILILEM M3 CEPHHCTOTO I[MHKA, aKTUBUPYeMOro cojsMu panus. Ilepeonauans-
HO MBI NPUMEHSUIH PafUOAKTHBHEIH CBETSIIHHCS COCTAB B BHJAE PaJHOAKTHUB-
HOH KpackH, Nojydarolieica U3 CMellleHHs YHUCTOTO COCTaBa C JBOHHBIM KOJIH-
YyecTBOM AoMMapHoro Jaka [22]. B nanbHeifieM MBI BOCHOJNRE30BaJUCH Gojiee
SIPKUM DPaJIMOAKTHBHBIM (DOTOMETPHYECKAM CTAHZAPTOM, pa3paGoTaHHBIM"
M. TI. JIeOHTOBCKHM. ' '

Cranmnapr JleonToBckoro (puc. 9), yMeHpIAOMMUA TakKe He—
CKOJIBKO 3()(eKT CUMHTHLIANME paguodocdopa, npeacrasiaser u3 cefs MBofi~

”

P
3
5
N

A

Puc. 9

HO® CTeKJNsHHOe AHO A, B KOTOpPOe HACHIMAH YUCTHIH INOPOIIOK CEPHHCTOIrG:
UMHKA, aKTHBHPYEMOTO COJIIMH paiusd. DTO OHO MPUKPHITO CBERXY - Noayche-

PHYECKHM CTEKJAHHBIM KoinaukoM K ¢ otBepctueM C. Kax HHXHAS maa~
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Anmnaparypa

CTHHKA JBOMHOTO AHA, TAK U KOJIAUeK MOKPBITHI CIOEM BHYTPEHHETO cepebpe-
HHsl, 3QUIMIIEHHOTO JaKOM, KaK y OCHIUHBIX 3epKall. Ha6uogenye Bejercs 4e-
pe3 HecepeOpeHO® OTBEPCTHE C, usofpakenye KOTOPOro IPOGKTHpyeTcd Ha
(OTOKATO/, HOCPEICTBOM peromorarenpuoi aanssl JI (puc. 10)%

Puc. 10

Pacuer CBETOBOrO NOTOKa @, Majialoulero Ha (pOTONEMeHT OT CTaHAdp-
Ta ,04eHb [POCT, ECIH TOJBKO U3BECTHA APKOCTD MOCHE/HETO B. elictBurenb-

HO, KaK BhITeKaeT M3 S/JeMEeHTapHBIX coo0paKenui,

R 2
P = xxm (7) 5B = 0SB, (50)

RN .
TAe =T (— eCTh TeJeCHBIM yIoJ, HoJ XOTOPbBM paccMaTpuBaeTCAd 3

nenTpa Tpoekrupyoleit annssr JI orpeperhe C, a c/1eJ0Bare/bHO B U300~
paxkeHue IOCJACAHEr0 Ha (OTOKATONE (R ectb pajuyc oreepcrus, a f—
COOTBETCTBYIOIIEE CONPAXKEHHOE (OKYCHOE PACCTOAHUE JUH3H J; §—
JeicTBYIOmAs 1J101WAa/lb ITOM JHUH3H, 4 % — K03(QPUIHEHT OUTUUCCKUX IO~
tepb. Tak Kak ® OIpejessercs KOHCTPYKIHEH 3J1eKTpooTOMeTpa, 10
®~SB 1 Mbl IOJyYdeM BECbMA yIOOHDIH Croco6 pery/upoOBKH CBETOBO-
[0 IIOTOKA OT CTAaHZApTa NOCPeJCTBOM AuadparMHpPOBAHUS JIHH3DI JI. Tlpn
5TOM OcBellaeMast CTaHAaproM IUIOMaRb (poTOKaTOJAa He MeHgercd, uro
obecrieuuBaeT ONMHAKOBBlE YCJIOBHA €r0 3aCBETKH M JaeT TAKMKE BO3MOXK -
HOCTb YAOGHOTO KOHTPOJIsi TIPOTIOPIHOHATLHOCTH  (OTOIIEMEHTA. HsMenedust -
MH HHTErPAJbHON NPO3PAYHOCTH JUH3bI JI ¥ HHTETPAJLHOTO ee Ko3hhHuIHeH-
Ta OTPAKeHWs, IPH H3MEHEHHH IO ee pabouell IOBEPXHOCTH, BIOJHE
MOXHO IpeHeOpeyb. :

TIpuMeHeHHbIH HAaMy CTAHAAPT OKA3aJCs SKBHBANCHTHBIM HCKYCCTBEHHOR
3Besfie 2™, T. €. HACTOJNBKO SPKUM, 4TO €r0 MPHXOAUNOCH 3HAUUTENLHO ocnab-
JSTh ¢ TIOMOMIBIO HeHTPAJBHOTO (QHABTPA MPH NPAKTHUCCKOM HCHOIb3OBAHMH
(no 4™ B Hameit pabore).

1 t{a puc. 10 e r3oCpaxena rpuaMa LOAHOTO BH} TPTIHEFO OTpaNKEHHs, JOMAWMIaH
nyTh 0T CBETOBLIO CTaHgapTa.

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7

40 'maBa mnepBasn

~ Becbma MennenHoe majeHue pKOCTH paguodocdopa (Menbluee uem 5 %.:
B roji) He NpeACTaBJfeT CKOJNBLKO-HHOYAb CYIIECTBEHHBIX HeyA0OCTB, OCKOJb-
Ry OHO JIerKO MOXeT ObITb OnpejeseHo, Ju6Go Ja6opaTopHO, 6O MPUBS3KA-
MU K CTAaHJapTHHIM 3Be3ZaM.

He npexcraBisiercst CyllecTBeHHBIM H ONpefefeHyue TOYHOFO CIEKTPash-

HOTO cOcTaBa W3JyueHHsl cTaHAapTa. js Hac AOCTaTOYHO, 4TO H3JAyYeHue

CEPHHCTOr0 LMHKA CEJIEKTHBHO M MaKCHMyM ero Jexur y 5000—5500 A-—

HejaJleK0 OT MaKCHMyMa CHOEKTPaJbHOH YYyBCTBHTEJNLHOCTH ryasa [15].

Kak usBeCTHO, pafHOAKTHBHLIA (DOTOMETPHYECKUH CTaHAApT OGJafaer
CHUMHTHVIALUAMA—OIIIOKTYALMAME TIOBEPXHOCTHOH SPKOCTH, XODOIIO BHIH-
MbiMH Ha ria3. OJHAKo, Kaxk IOKasaja MpaKTHKa, 3TH (QJIOKTYalud MOuTH
NOJHOCTBIO CIVIAXKHBAIOTCA Osaromaps JOCTATOYHO GONBIIOA ITOBEPXHOCTH
CTaHAapTa, ee BHe(DOKAJBHON NMPOEKTHPOBKE Ha (DOTOKATON M 3HAUHTEJHHOH
HOCTOSIHHOH BpeMeHH yCHJAHTeNA. POTOTOK OT CTaHjapTa OKasbIBAaeTCsl BIIOJI-
He CTaGH/IBHBIM.

He onmpaBpaJsuce Tak:ke H BHICKa3biBaBLIHECS ONACEHHS, YTO PaJHOAKTUB- |
HOe U3JyyeHHe CTAHIADPTA MOXKeT BBI3BATH HOHH3AlMIO B ra3omnojiHoM (oTo-
3JleMeHTe U YXYAIUHTh 3THM CTaGUIBHOCTH 3JekTpodoTomMerpa. CtabUIBHOCTB
rocyeHero He MeHsJlach NPH YAaJeHHH CTaHAapra M3 npubopa. ‘

[IpononxuTensHOe HCHOJAB30OBAHHE PafHOAKTHBHOIG (HOTOMETPHUECKOro
craugapra (c 1937 roga) moAaTBepAMJIO NOJHYIO €r0 NPHIOAHOCTh H NPAKTHY-
HOCTb, NPH HCKJIOUHTEJBHON NpocToTe H yA0GcTBe obpamienus. [lpuMmeHnenue
DaJMOAaKTHBHLIX CBETOBBIX CTAHAAPTOB TaKXe NOJYUMIO Tellepb B paboTax
no 37eKTpoOTOMETPUH BecbMa LIMPOKOe pacnpocrpaHerue [78, 72, 24, 7,

- ! L

L
[ 4

§ 6. Mexanuueckoe odopmaenue snekTpodoromerpa

3Be3/iHbI 3eKTpodOTOMETD, IPHMEHEHHBIH I BHITOJHEHHs HACTOSLIEH

. spadoThl GblT yKe MoApo6HO onucaH B cBoe BpeMsi [22]. [TockosabKy B mpomnecce

3KCIIOATAIlMH B 3TOT NpuGOp GBUIM BHeceHbl HEKOTOphle H3MeHEeHHs H YCO-

BEpLIeHCTBOBAHHS, MBI JaJHM H 3lleCb ero JeTaJdbHOe OIHCaHHe, TeM OoJee,

4TO MHOTHE 3JEeMEHTH €ro KOHCTPYKIHH COXPaHMIOT CBOe 3HAYeHWe H JJIsT COB-
peMEeHHBIX -THIIOB NIPHGOPOB.

- Kopnyc doromerpa, B K0oTOpOM pacmojaraercs (poroanemeHT, 60JibiIoe .
COMpPOTHBJIeHHe M 3JIEKTPOMEeTpHYeCcKas JaMia, lpefcraBiser co0OH JaTyH-
* HBIH THJTHEAD AuaMeTpoM B 14.3 cM. u BhicoTof 25 cM. Tommuna cTeHOK 3 MM.
-Ha cpemuom ane 1 [puc. [1], Ha croiike 2, criequasbHEIM fiepXKaTesieM 3aKpell-
aen ¢orosnement 3. DmekTpoMerpHueckasa Jamna D-96475 (4) ycraHoBieHa
Ha 360HKHTOBOH NaHesH 5. Bosbuioe comporuBaeHne 6 OTHHM KOHLOM NOANIASHO
K KOJIAUKy-KOHTAKTY, HaJleBalOIIeMyCsl Ha BBIBOJ KOHTPOJBHOH CETKH JIaMIIbl;
JIPYrod ero KOHeil 3a3eMJIeH MOCPeACTBOM IPHCOeJHHEHHS K CTOHKe (hoTodie-
MeHTa, COeJUHSIONIeHCH ¢ 3eMJiefl uyepe3 3aseMJeHHHH Kopryc doromerpa.
K xoJmauKky-KOHTAKTy KOHTPOJLHOH CeTKH 7 NMOANAasH TaKxe nposod 8, HAy-
WA oT aHoja (POTOIJIEMEHTA.

[NMoxBonka HampsuKeHuA K JaMHe M (DOTO3JMEMEHTY OCYLIECTBJSETCS Ye-
pe3 CTEKJIAHHBIH UM} 9 ¢ BBAPEHHBIMH B HETO NMATHI0 MOJHGIEHOBHIMH MPO-
Bogamu 10. Illnud cmenan HemHOro KOHycoM, TIIATeJbHO NMpHIULIH(OBaH K
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B CHeMHOM JHe H 3aKpeIlIeH B HeM NpPH NOMOLIH HHUCHHA. C Brem-
JHHAPOM C MSOJHPOBAHHBIMH KJIEMMaMH, K
{0ualoTcsl IPOBOJA, BBAPEHHBIE B LK, a

«OTBEPCTHIO
Hell CTOpOHBI LLIH( 3allMILeH LK
KOTOPLIM, C OAHON CTOPOHBI, MOLKI

.c Ipyroii— BbICOKOH30JIHPOBAHHBIE TIPO -

Boja, HAYIIHe K YCHIMTETIO. Hpnuaap, 8

HeCylHil KIeMMBl, 3alUIMLLEH elle O/

HuM KoJmaKom 11, c OTBHHUHMBAIONICHCA

KPBILIKOH, Ha KOTOpO# MocTaBJeH OCy - J ]
quTeNp 12 AJas yCTpaHeHus ChIPOCTH

@ BO3HUKAIOUIHX HU3-3a Hee YTEUCK.
[Mposoga BHIXOAAT H3 11 uepes maTpy-
60K 13 B rHGKHMIl aJIOMIHHEBBII 3Kpa -
HUpPYIOUIHI ITanr 14, MPpUBHHYEBAI0-
et K MaTpyOKy CreunasbHO#d raf -

Kol 15.

Coemuoe auo 1 Kpemurcess X KOp -
nycy ¢oToMerpa MECTbio gonramu 16.
PesunoBas npokiajgka 17 obecrneyrBaer

TePMETHYHOCTb NMpHGOpa.

Ha rayxoM JHe Kopmyca (poToMeT -
pa pacnoJioxeH BecbMa TIATEeJbHO H3-
TOTOBJIGHHBIH MeTassnyeckuil kpam 18
(mocTaBseHHbIA Ha BaKYYMHOH 3amas-
Ke), uepe3 KOTOPBIA ¥ IIPOH3BOAUTCS -

oTKauka. Paspaguas tpybka 19, coe-
JMHeHHas ¢ BHYTPeHHeH 4acTbio KOp~ o—
myca, CHYKHT JUIS KOHTPOJIsI BaKyyMa. = e .
| Oua saiuimesa JerkuM kosnaskom 20 9/)
i € OTKHAHOH CTEHKOMH-ABepleH, II03BO- A
Jsiomiell  BecTH HaOJONeHUe HAX pas - 10 P
; panoM. JlBe XOpowlo H30JHPOBaHHbBIE - '
kneMMbl 21 ciyxar ans mogsokd k117 ) s
| paspanHofi TpyOke BBLICOKOro Hamps - . .
| JEeHUs] OT TPakTOpHOH OGOOHMHLI, MHTA - 12

: €MOl 4-X BOJIBTOBBIM AKKYMYJSTOPOM.

| «3aBHTOK» 22 obecledynBaeT CBeTOHE- Pre. 11

; NpOHHUIAEMOe COeJHHeHHe Kopmyca (oToMeTpa ¢ paspsiiHO#i TPYOKOH.
OTtkauka 5JeKTpodOTOMETpd NPOM3BOAMIACH MACISIHBIM (POPBAKYYMHLIM

JBYXCTYTIEHUATHIM HACOCOM, IPUCOeIHHAEMbIM Ha BpeMSI OTKAUYKH K Kpany 18

IOCPENCTBOM TPYOKH H3 BAKyyMHOH pesHHBL
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SESEMJIGHHG KOpIIyCa OCYHIECTBJSIETCS NOAXKHMOM IMpPOBOAA 3aseMneHuds

nox onuum u3 Gostos 16. Ouno OCYIICCTBJIACTCH TaKXKe U Yepes 3a3eMJIeHHbI
39KPAHUDOBAHHBIA Ianr 14,

B Goxosyio crenxy KOplyca, Ha BbICOTe 21 cM OT CBEMHOrO JHA, HANAAH:
MaccHBHBIH naTpyGok 23. B srom narpybke umeercst 25-Mm OTBepcTUe, 3a-
KPBITO€ TIOCKOMapa/JIeNbHOM CTEeKISHHON [JIaCTHHKOH, YKDeIUIeHMHOH muIeH-
HOM. Hepes 3T0 OKHO cBer IpoxoauT K (orosnementy. Ha Bremme CTOpOHE
naTpy0ka HaHeceHa Hapeska. TMOCPENICTBOM KOTOPOIi OH KDeNHTCA Ha Mepexo-
HOH 4acTH, coequHsIONIeH KOpuyc  sjiekTpohoroMerpa ¢ pepiiexTopoM H He-
Cyliel psii Aeraneli mpudopa.

[Tepexognas wacts (puc. 12) usrorossena us

IPOYHON JATYHHOH TPYObI
C BHYTPEHHUM HHaMeTpoM B 76 Mm. Oauy ee KOHeI

HarJdyxo NpHBHHUYMUBACTC:

m——=

K xopnycy anexrpodoromerpa. pyroii mpuBHHUHBAETCS K NOAIUUIIHHKY, YK~
PEIICHHOMY Ha OCH CKJIOHEHHS Pe)iIeKTOpa, CHaGKEeHHOMY 3aMUMHBIM BHH-
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TOM, TO3BOJISIONIUM YCTAHOBHTH snexTpodoToMeTp B JIOGOM  HO3UMUOHHOM:

yrae.
LleJiKOM BHYTPH NEPEXOAHOM YACTH pACIONOKEH IHCK 24 ¢ TATHIO CMeH-

ppiMd guadparMaMy, OrpaHHUHBAIOMIMMA naGimogaeMblli yuactox Heba. [lua-

MeTpbl jHadparm pasibt 1.5; 3.0; 4.8; 6.9 1 9.5 MM WM B YIIOBOH Mepe
12" 2'¢"; 3'17"; 4'42" w 6'43" coorsercTBenno. Mul ofo3Hauaem 3TH

nuadparmut Dy; Do D,; D, u D,. Pa6ouei nuapparmofl arasanack Dy; pas
naGaoenus  addexra Gona Heba HCMOAL30BANACH D, CmeHa nuadparms
IIPOUBBOJHUTCS BpallleHHeM CTeNMaTbHOl KpeMasbephl; BHHT, NIPUBOASAIIAA ee-
B IBUIKEHHE, BbIBeleH HApYKy IEpPeXOJHOH YaCTH. TTonoxenus AuadparM Ha
ONITHYECKO OCH (DHKCHPYIOTCS 3aIUEIKOH.

HellocpeICTBEHHO 32 JIMCKOM 24 yCTaHOBJIEH natpy6ox 25. On npuxpemn-
JeH K TepexoJHOl yacTH (KOTOPYIO OH IPOXOXUT HACKBO3b) JBYMS BHHTAMHU-
26. Buyrpu srtoro marpybka, oT ynopa 10 ynopa, MOXKET nepeMenaTsLes BTo-
poil maTpy6oKk 27. DTO OCYIIECTBIAETCs INOCPEACTBOM KOJBLA 28, TAHYIIEro
punTel 29. IlepemellieHue orpaHHyeHo ABYMS MIIHNAMA 30, cayxaUIMH Hall-
PABJSIOIMMH Uil YKA3aHHBIX BHHTOB. B pepxuem (ma pue. 12) KoHue na-
TpyOGka 27 3aKpEIIeHO IpPUCIOCOOIIeH e, HECYllee 3epKafbie 31, mpusmy
{10JIHOrO BHYTPEHHEro OTpaKeHHs 32 H BCIOMOraTeJbHYIO JHH3Y HOJIA 33.
(muuay Pa6pu; cMm. puc. 8).

B onHOM H3 KpafiHUX NOJOXKeHuH Koibna 28 (HKHEM) B ONTHUYECKHH:
1IyTh 3JeKTpoOTOMETPA BBEIeHA JIHH3a 33, IPOCKTHPYIOLIAs Ha (bOTO3IEMEHT
usoGpaxenue sepkajia pedJiexropa ,0CBeIICHHOTO H3MepseMbIM 0OBEKTOM.
[Ipu apyrom, pep%HeM, MONOKEHUH KOJbIA (TPENCTABIEHHOM Ha PHC. 12) B-
ONTHYECKHH NyTh BKJIOUEHO 3epkaiple 31, oTGpachBaollee CBET, NMPOIICA-
it yepes guadparmy nodsi, B KOHTPOJBHYIO Tpy6Ky, B KOTOPO# ycTaHOBJIEHA
IpHU3Ma INIOJIHOTO BHYTPEHHETO OTPaKEeHHs 34, axpomaThueckull 06beKTHB 35°
u 15-TH KpaTHEI MHKpocKomuueckuil okynsp 36. 9ta Tpybka, choxycupopaH-
Hast Ha AuadparMy mojisi, IpeiHa3HAUEHa JJIs KOHTPOJs 3a YCTAHOBKOH H3Me-
psieMoro o6bekra B s1ofl muadparme. Konrpombaas Tpy6Ka MOXKeT BpauiaTh-
¢t BOKPYT OCH narpybka 25 u MOMKeT 3aKpelIfiThCa B n060M, yIOOHOM AJIs
HaGIOATeNS], TIOJNOKEeHHH TpH moMoiin BrHTa 37. OXHOBPEMEHHO C BBe/e-
HUeM B OCHOBHON ONTHUECKHH NMyThb 3epkasbiia 31, mpusma 32 3aHUMAET Ta-
KOe TIOJIOIKeHHe, UTO HPH OTKPHITOM 3aTBOpe CTanmapra 38 cser OT HOCTeN:-
HEro MOMeT MPOeKTHPOBAThCs JIHH30H 39 Ha cyio#l (orosTeMenTa.

3a maTpy6koM 25 B mepexoaHOH wactu (hoTOMETDA PACHONIAraeTCs JeK-
TpoMaruuTHbIE 3atBop 40, mpejcTaBJsIONINE cO00i NETKYI MeTajTHYecKylo-
ninactuHky 1 (puc. 13)—cOOCTBEHHO 34TBOP, — BPAILAIOIIYIOCA Ha OCH 2.
| CHMMeTPHYHO 3aTBOPY | PACIONOXKEH FKOPeK 3, KOTOPBI MOXKET BTATHBATHCA:
| B OJ[MH M3 SJeKTPOMaTHUTOB 4 Wi 5, B 3aBHCHMOCTH OT TOTO Yepes KOTOpBIH
W3 HMX NIPONyIlegH HMINYJIbC TOKAa, 3aTBOP COXPAHAET CBOe IOJOXKEHHE
¥ Tiocyle TIPOXOXKIEHUA MMITyJbca, 6arofaps HalH4MIo TPeHHs, COBEPUICHHO:
JOCTATOYHOTO IJisl TOTO, uTOGH 3aTBOP caM no cefe He OTKPHIBAJICH HJIH He
3aKPHIBAJICSA NPH JIOOOM TOJOXKEHHH HHCTPYMEHTA. YpaBneHne 3aTBOPOM,. .

OCYILLeCTBIsIETCA HUKHUM Habonarenem NPy NOMOINHU KJio4a 6.
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-44 ’ 'naBa nepnas

) Hanuune xougencatopos C (mo 1—2 MK() Upe3BEIYAHHO CYIECTBEHHO.
+Bes 3THX KOHIEHCATOPOB HCKPa, BOSHHKAIOMAS IPH pa3phiBe, BEI3BIBAET CHJIb-
‘Helfllie [IOMeXH BO BXOAHOM KOHTYD® YCHJIHTEJIA.

3a saTsopom, B NepNEeHINKYJISIPHBIX APYr K APYTy Nasax, PacloJOMeHb
- ABE METAJTHUECKN® JIHHeHKH ¢ QuibTpaMn. OfHA HMeeT TPH OTBEpCTHS, ABA
‘M3 KOTODEIX 3aHATH CBETOMUILTPAMH, a OAHO cBOGOHO. UeThipe OTBEPCTHS

"M3 NIATH BO BTOPOH JIMHEHKe 3aKPBITHI HEHTPadbHEIMU GHIBTPAMH pas3nHUHON
*JWIOTHOCTH. :

© = ()

HIFHF

)
Puc. 13

Henocratkamu onucanHoro szech snextpodoromerpa, ¢ KOTOPLIM Ghuia
BRINOJIHEHA BCsl paboTa MO 37eKTPOKOJOPUMETPHH 3Besx B8—B9 (neproro
“H3 paspaGoTaHHbIX HAMH 3BE3/IHBIX 3MEKTPOGOTOMETPOB), SIBASETCH HaJHuHe

NOABHMKHBIX uacTelf, Hecyllux Ha ceGe ONTHYeCKHe HeTamu (matpyGoxk 25 Ha
puc. 12), a TakKe TPYIHOCTb TOYHOH LEHTPHPOBKM (OTOSIEMeHTA OpOTHE
'"OKOLIKA B Kopnyce (horoMerpa. JlanbHeHIIHM HELOCTATKOM SIBJISETCS OTCYT-

CTBHe HpHCHOCOﬁJIeHHﬂ IJIsT BKJIIOYEHUS Pa3/IMYHBIX BXOJHBIX COHpOTHBJIeHPIfI
H HX 3aKopayuBaHHA.

§ 7. Hccaegosanue torosnemenrta

[Tpexcae ueM nepeiitu ACTANLHOMY DaCCMOTDEHHIO HCCJiefOBaHHf (ho-
‘Tosnementa ®3JI-2, ¢ KoropeM 6Ghina [IONIyYeHa OCHOBHAS cHCTeMa Halliero
“Ratanora (r. II, § 10), HanomMHuM Te ero apaMerTphl, KOTOpHIE - JOJKHE!
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GuTh OIpeleNeHsl. DT0: BOJbTAMIEPHAs XapdKTEPHCTHKA ¢oToseMenTa, Xa-
paKTepHCTHKA €ro TeMHOBOIO TOKa, a4 TaKiKe ofiass ¥ CHeKTpajibHasi €ro-
YyBCTBHTENBHOCTD, Kpome TOrO HeOGXOAMMO TPOBEPHTH COOMIOIeH e 3aKOHa.
NPONOPIHMOHANBHOCTH M H3YUHTh PACHPENCHEHHS YyBCTBUTEJBHOCTH IO TIO-

BepxHOCTH (POTOKATONA.
. BosbTaMODepHas XapaKTepHCTHKA H TeMHOBOH TOK

GoTOdMeMeHTa ONPEASISINCH B paGoueii yCTaHOBKe 371eKTPOdOTOMET- *
pa. BosbTaMiepHas XapakTepHCTHKA, MONyHeHHAT Ipu OCBelieHuN (HOTOSIE~-
MeHTa CBETOBBIM PaJAHOAKTHBHBIM CTaHJApTOM, Ha6ofaBIIAMCS, Kak 00bI4-'
HO, yepe3 HeHTpaJbHblil GHUIBTD, IPUBEACHA Ha PHC. 14, 3nauenue paspsiAHOrds

NOTeHUKANa PaBHO MO macropry (oToIeMeHTa v,=180 B.

5 0¥ ) | 1510 a
. — gororok (i,
X — TeMHoBOR ToK (ir) N

40 4

O Bopmmempey— T T

YT T
Q 50 100 4, qmﬁ@ &

Puc. 14

[IpunsATOE HAMA paGouee HaUpsKeHHE Vo3 = 150 B.
OTHOCHTENBHO BOJLTAMIEPHBIX XapaKTEPUCTHK CyPHMAHO-IESHEBRIX o~
TO3JIeMEeHTOB MOXKHO Clenath Clelyomne obuiHe 3aMeuaHus.

Fapaux u Meitep [63] of6paruan BHAMaHHe HA TO 06CTOATEIb~
CTBO, YTO CypbMsHO-TleaneBble (OTOIEMEHTHI [OKA3BIBAIOT SIBJICHHS HecTa-
GUILHOCTH (POTOTOKA SHAUMTENBHO [ajbllie OT Pa3PAIHOrO HNoTeHIHajJa YeM
ganuiHEble. DTO 06CTOATENbCTBO OrpaHHIABAET BEJIMUHHY Ta30BOTO YCHIIEHHS
y CypbMsHO-IIC3HEBBIX ¢orosnementon. Harm HAGIIOLeHHsT TOATBEPK N AI0T
31O, 3aKrouenre. Kpome Toro, OmpejiefeHHble HaMH XapaKTePUCTHKH Psifa
CYpbMSHO-1Ie3HEBHIX (POTOSJIEMEHTOB [oKa3aJjH, 4To y 3THX (POTOJIEMEHTOB .
paspsii HAUMHAETCS TIPY meHpluefl KPyTH3HE XapaKTepPHCTUK UeM Y KaJHHHBIX
{paGouvie CANACTH XapPAKTEPHUCTHK folee MOJOTH y NepBbix). Mpl cKIOHHBL
OB LSICHATL 9TH ABJICHAA TeM H3BECTHBIM (aKTOM (Ha KOTOpPBUL ME{ y¥e yKa-
3plBAdIl BRle), YTO CYPbMSHO-IE3HEBbIE oTOKATOABI 0GJIAAI0T GosbiLof
BTOPHUHO-21eKTPOHHON sMHcCHell, OOjeryaiomell BO3HHKHOBeHWE paspiia.
Orciona MDUXOAMM K 3aKJTIOUEHHIO, UTO [JIS MOy UEHHH GONMbIUIUX BHYTLEHHHX |
yeumaennil (JOTOTOKA CYpPbMsIHO-TIE3HEBLIC OTOKATONbI LeNecoobpasHo coUe-
TATh CO PTOPHUHO-3JIEKTPOHHBIM YCHICHHEM. D70 TOJHOCTBIO NOITBEPKAAET+-
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"Csl COBPEMEHHLIMH THNAMH (OTOYMHOXHTENel (OTeueCTBEHHEIMH DIY-15,
OIY-17 v ®IV-19, a -Takke sapyGexxaeiMu RCA 93IA, I-P-21 n ap.)
135, 60].

ila puc. 14 npusegena takxe XapaKTepHCTHKA TeMHOBoro Toka. Ofpa-
nacr ra ceCsl BHUMaHHUe NPAKTHYECKH MapalIeIbHbLE X0J 06elx Kpashlx, Or-
Ci04a $iCHO, YTO MOCKOJBKY HOJIe3HAas YYBCTBHTEIBHOCTb HALIEro horemerpa
"OrpaHEUHBACTCA YCUNHTENEM, a He (HOTOSNEMEHTOM, TO BBIFOLHO pabnrath
“TIDH BOSMOKHO GOJILIINX YCKOPSIOUIMX HOTEHIHANAX, 0GeCIeyHBAaIONIHX eue
BIOJHE HOPMAJbHYIO, YCTOHUMBYIO paGoTy ¢oTosmementa. O6pawaer Ha ce-
05l TaKKe BHUMAaHHe GOJbLIOE SHAUCHHE TEMHOBOTO TOKA AaHHOTO 9K3eMILIsipa
“(oTo3TeMeNTa, CYNIECTBOHHO MPEBOCKOAAIISE OGHIYHBIE TEMHOBLIS TOKH IO~
~JIOGHbIX POTO3EMEHTOB ( ~ 10-14 __ 10-16 a).

Ilposepka nmponopuuonanbuocTH boTosneMenTa Owua
“BLINOJIHEHA TIPH NOMOIY KOPOHAJIBHOTO anekTpodoromerpa [23]. OnTuueckas

s siill]

.
=

Puc. 15

"CXeMa MCCIe[OBaHUs NpelCcTaBleHa Ha puc, 15. Ha dorokarox HCCIeayeMoro
“porosnementa PIAJI ¢ nomowpio JHH3E O, IIPOEKTHPOBAJIOCh H306paKeHHe
"BXOJHOrO 3payka (oObektHBa) O, paBHOMEDHO OCBENIEHHOTO Jamnoi JI
'(24 B, 100 Bart). M3menas paccrosHue or O, 10J1, MBI MOTIH OCYILECTBATH
TPAJalliI0 OCBEUIEHHOCTH Ha (POTOSTeMeHTe B- HEOGXOLHMEIX npefenax. Mel
“He HMesiH (hOTOMETPHYECKOH CKAMbH JJIS MPELH3HOHHOTO H3MeHeHHs paccro-
Ui, T103TOMY NpUXOTMIOCH NepeMelaTh JaMIy BMecTe CO CTOJIMKOM, Ha
KOTOpOM OHA GBUIA YCTaHOBJEHA, BAOJb NPOYSPUEHHKIX Ha I0Jly JIMHUH, Ham-
'PaBJIeHHe KOTOPBIX COOTBETCTBOBAJIO MNPOAOMKEHHIO ONTHUCCKON OCH KOpO-
'HaJIbHOTO 3JIeKTPO(OTOMETPA. -

B npasusnbHOCTH NepeMemenus H YCTAHOBKY JIAMIIB! 110 BBICOTe MEI yOex-
-Aanuch, Habuonas H306pakeHHe HUTH JIAMIE! B IJIOCKOCTH IuadparMel HoJs
' 8penust anekTpocoromerpa JI. Ilpu mepememenuu Jamnbr 310 H306pakeHHe

(BHe(hOKaNbHOE), BRIXOAS U3 ¢okyca B Goabluel uiu MeHbLued CTeNeHy, J0J-
’KHO OBUIO OCTABATBCS LEHTPUPOBAHHBIM 10 OTHOLICHUIO K muadparme JI.
Paccrosinue 7 ot mamuer 0 06bexTHBA O1 usmMepssoch nocpescTBoM Tyro
HATSATHBABIIEHCS CTANLHOM JIGHTHI C TOYHOCTBIO Xo 1 Mm. Jlamma J 6bLna
S4MOHTHDOBAHA B CBETOHENPOHHNAEMBI KOJIIAK C OTBEPCTHEM Ui BBIXOLA
“CBETOBOro myyka ( ~ 20 mm AHaMETPOM); B KoJmNake Oblia NpefycMOT- »
PEHAa BeHTHIALHS NI yMeHbLUEHHs HarpeBa. Ha nyru ot nammsr JQ.3JeKTpo-
GoroMeTpa ycramapmEBamHCh GOMBINHE YepHBl® 3KpaHB-AHaparMel A8
..YCTDaHEeHHsl BJIMSHHS PACCESHHOTO CBeTa.

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7

Annaparypa 47

HCCJIG}.IOB&HHC BeJIOCh B HOMCHICHHH na6opaTopHH, 103BOJABLIIeM JO-
\BOAHTB PACCTOsIHME # OT JaMIbl 10 0ODBEeKTHBA dJeKTpodoromerpa 10 3Ha-
yeHHH IopsiaKa 8 METpoB.

Hameit sagaveli fBaseTcs NPOBePKa HPONOPIHOHANBHOCTH Mexay (oTo-
“TOKAMH M CBETOBBIMH IOTOKAMH, HJIH TOYHee, AEHCTBYIOIIHMH HOTOKAMH JY-
gucroit sweprun [112].

ITof MOHOXPOMATHYECKHM JAEHCTBYIOIHM NOTOKOM JIYUHCTOH SHEPIHH MBI
‘TIOHUMAaeM BbIparKeHne :

w A= o (AN I(}),
Thae o{)) eCTh OTHOCHTeNbHAsl CHEKTPANbHAS UYBCTBHTENLHOCTh JAHHOH aml-
naparypsl, a ] (1) —MOHOXPOMATHYECKHH MOTOK JYUHCTON SHEpPTHH.

IMon ofmirM HIM WHTErPajbHBIM [IOTOKOM JYYHCTON 3HePTHH NOHHMAeTCs
BLIpazKeHHe
o 7

w=[aWIO)a,

foy
Ile A, ¥ A, JJHMHBI BOJIH, COOTBETCTBYIOIHE TPAHHIAM CIEKTPANIbHOH uyB-
CTBUTENBLHOCTU ANNapaTyphl.

Ouesupuo, 4to (PU3HYECKHH CMBICH MOHATHS HeHCTBYIOILEro NOTOKA 3a-
KJIOUAeTCsT B BhbIJIEJIEeHHH M3 BCEro IOTOKA JYUYHCTOH SHEPIHH TOW €ro 4acTtH,
KoTopas crnocofHa JeficTBOBATL Ha HMAHHYIO ammaparypy.

[oustrue AeffCTBYIOIETO NOTOKA OyAeT IMHPOKO NPUMEHATbCS HaMu B
JlasbHeHIIeM U3JIOXKeHUH.

~ DOTOTOK i, BLI3BAHHBIH HEHCTBYIOIEM NOTOKOM w, Oyner paBed, ode-
BHIHO, :
i = kuw.
Bonpoc 0 HaMHuuK IPONOPLUHOHANLHOCTH Y JAHHOTO (DOTOSNEMEHTA PEIIaeTCs
TIOCTOSTHCTBOM KO3 puimenra k.
Bosppaiiaemest K HallleMy HccslefoBaHHIO. Ilycrs IPOH3BENEHH H3Mepe-
i HUS P JIBYX PACCTOSIHUAX 7 i 7, IPHUEM IOCIE/Hee U3 HUX Mbl IIPHHEMaeM
! 8a CTaHmapTHOE. DTHM DACCTOSHUAM COOTBETCTBYIOT JAeHCTBYIONIHE NOTOKH v
| M u, COOTBCTCTBEHHO.
B cayvae coOJ0/ieHHsT CTPOrOH NPONOPIHOHANBHOCTH MeX1y (OTOTOKA-

l
|
| MH B NefiCTBYIOIIHMH CBETOBEIMH NMOTOKaMH OyZeM KHMeThb CleAyiollee OYe-
| BUHOE COOTHOUIEHHE:

|

i ! 2
A= — 2.5log — = — 2.5log — = — 2.5 log (—fﬂ) ,
OTKyIa
2.5logi—-Slegr = const. 5hH

B cayyae OTCYTCTBHSI NPONOPUHOHAJNBLHOCTH JeBast cTopoHa (51) Gyner
JABATh CHCTEMATHUECKHH XON B 3aBHCHMOCTH OT 7, BbIpa)KeHHLIH B 3Be3i-
HBIX BEJHUHHAX.

Msmepennst pororoxa ¢ JOMKHBI GBITb, KOHEUHO, COBEpIIEHHO CBOGOI-
Hbl OT KaKUX-TAG0 CHCTeMATHYECKHX OMNGOK. MBI BEeH 3TH H3MEPeHHs, OJb-
3ysich YCHJIHTENIeM KOPOHAJbHOTO 3JeKTPO(POTOMETpa (aHAJOTHUYHEIM —YCHIH=
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TeJO 3BE3JHOIO 3JMEKTPOGOTOMETPA), NPHUMEHSS KOMIIEHCALMOHHYIO CXeMy
usMepenns (§ 3). Kak Mbl IOMHHM, B 5TOM cllyuae IajeHHe HANpSXKeHHS Ha.
BXOJHOM COIPOTHBJIEHHH R KOMIIEHCHPYeTCA BCTPEUHBIM HanpaXenueM— ‘U',
PaBHBEIM 1O BeJHYHHE:

o ROP

= - Us

Rox + R:

rie Rx v Ro; CONPOTHBJEHHS CIIELHAJIbHOTO KOMMEHCALMOHHOTO IPUCNOCo6-
Jenus (puc. 4), a v—HanpsKeHHe, HOABOJMMOE K 3TOMY IpHCIocobue-
HHIO W H3MepsieMOe TOUHBIM 3epKaJbHBIM BOJLTMETPOM.

5 Hamensist cootHomeHHe Row/Ri, MOMKEM MEHATb B OUeHb IUHPOKHX IlIpe--
AejlaX JHaNasoH KOMIICHCHPYIOUIETO HANDSIKEHHs v JJIs OJHOTO H TOrO Ke:
AHanasoHa H3MeHeHUs v.

[TockoNbKYy MBI HPHMEHSIH JJIst HACTOSILEr0 HCCJeJOBaHUS MePBOKJAC-
CHOe TOHKOCIORHOE CONpoTHBIeHHe, paspaGoranHoe A. A. Kanuusa-
KOM (co 3HaueHHeM R = 5-10% oM), cOBepLIeHHO CBOGOIHOE OT KaKHX JMH60-
3() (peKTOB NOJAPH3ALKK, TO BIOJHE 3aKOHHO IIOJIaraTh, YTO (POTOTOK # CTPOrO-
APONOPLHOHANEH KOMIIEHCHPYIOIIEMY HanpsikeHulo v'. IlpomopuuoHanbpHOCTD.
BOJbTMETPA B Takxke Onlja HCC/IeJOBAHA M oKasanach 0e3ynpednoil.

YuuTeiBas Bce 3TO, a TakKe NPHHAB BO BHUMAaHHe NpebIAYyillee Bhpaxe-
HHe [ v' W BBHIPA3UB ero B IIKAJe 3BE3/IHBIX BEIHMYHMH, MOXKEM TepellucaTh.
ypasaense (51) B Buzne:

Ror/Re
2.5logv-2.5lo (—— ) - Slogr = const 52y
: 8 g1 +Ru/Re /T & ’ (52)
nepeHecs: BCe MOCTOSIHHBIE WIEHH B MPAaBYIO CTOPOHY U OGBbeIHHHB HX B HOBOMH

TOCTOSHHOM’,

Ecau Ha6mogeHus BeAyTCs Ui LIHPOKOro IHanasoHa (OTOTOKOB, TO HX
OPUXOIHTCS BHINOJNHATb NPH PASNHYHBIX 3HAUEHUsX OTHOmeHHd  (Ru/Ri).
B stom cayuae yno6HO, B3siB ONHO H3 HUX 3a OCHOBHOe (R'ut/R), npHBECT®
ypaBHeHue (52) x BHAY

v = 2.5logv -+ A (Ru/Rs; R'a/R) + Slogr = const, (S3)

nepeHeca B IPaByl0 yacTb — 2.5 log(l f_og’R;R ) 1 0603HAYNB Yepes
ok/ LNk
Rox/Re ) ( R w/R ox )
A *R'o =2.5 _ —2.51 sl
(Ro/Ry; R/ R) =2-Slog | +— e 8\ 1 4-RofRs

onpaBKy, KOTOPYIO HeO6XO0UMO YUUTBIBaTh NPU Nepexofie OT COOTHOIIE~

AU Rop/Ri ¥ ocuoBHOMY R'o/R'k-
MBI IO/Ib30BATHCH TPeMs 3HAueHUAMH Roy/Ri:1000/1000, 100/1000 n

1000/25000. M3 Hux 3a OCHOBHOe OpLio mpuusito 1000/1000, Huxe npu-

BOJATCS 3HaueHus monpaBok & (Row/Ri; R'ai/R's), COOTBETCTBYIOWIUX 3STOMY
CJAyyalo. '

WI 1000/1000 | 100/1000 | 1000/25000
Roa/R: :

1000/1000 % 07000 17851 ! 2m808
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UyscTBHTENBHOCTD ranbpaHoMeTpa G, CIyxallero B JaHHOM CJIy4ae
JHIIb B KayecTBe HyJeBOrO HHCTPYMeHTa, [0JKHa OBITb NOAOOpaHa TaKuM
ofpasoM, 4To6b o6ecHeydTb MOJKHYIO TOYHOCTb NOAOGOpa HaNpsXKeHHA v's
Yno6uee Bcero, yToGbl ONHO HeNeHHe IIKAJNBI BOJbTMETPAa COOTBETCTBOBAJO
IBYM JeJeHHsAM 1IKaJel rajbBaHoMerpa. CoBeplIeHHO OUeBHIHO, UTO IPH H3+
MeHeHHH Ryx/Rr Hal0 MeHSTh ¥ UyBCTBHTENbHOCTb I'aJbBAaHOMETpA.

BeinoJiHeHHBle HAMM 3HAUHTENbHBIE DSIBl H3MePeHHH HIIIOCTPHPYIOICH
OIHOH u3 cepuil, mpuBeAeHHol B Tabaune 1V. Ornenbrble rpadu sTok Tabnu-
ust [V He TpeGylor nosicHenuii. OTMETHM TOJbKO, UTC BMECTO 3HAUEHHH v
3aMHCBIBAJICS HEMOCPELCTBEHHBIH OTCUeT BOJLTMETPA B JeJeHUIX ero LIKaJb

1
== 50 3TO TONBKO OTPA3HTCSA HA IOCTOSHHOU nompaBke K v. IIpH kax-

JOM TICJIOXKEHHUN JlaMIbl OpaJioch NATH OTCUETOB, U3 KOTOPHIX B 06pasoBajloch
cpelHee 3HAueHHe #, IPHUBOJAMMOe B 4eTBepTok rpade. 3HaueHHe v pPeAyLH-
pOBAJIOCh K OTCYETaM JJIsi COOTHOUIEHHS! COTPOTHBIeHHH Rox/Ry=1000/1000 mo
dopmysie (52). Jlnamason oCBeNTeHHOCTH, COOTBeTCTBYIOMME Tabauue V, pa-
BeH 4™05. PaccmorpeHre 3TOH TaOJuLbI OKA3HIBAET, YTO HHUKAKOTO CHCTE:
MaTHYECKOIO X0/la Pa3HOCTeH Y—v B 3aBHCHMOCTH OT DACCTOSIHHS 7, KOTOPHLIL
yKasbiBajg 6bl Ha HaJWuKe OTKJOHEHHH OT IIPOHOPLHOHAJNLHOCTH, He Ha6JI0-

Jaercd. e e b
Ta6anua IV
Ne 7 cm. Rox/Re n v v,—V
1 126.2 1000/1000 112.24 157624 + omo6
2 373.8 100/1000 71.0§ 15.642 — 0,002
3 819.5 1000/2.5000 36.65 15.642 - 0.002
4 127.1 1000/1000 11.95 15.658 - 0.018
5 507.5 100/1000 38.72 15.659 —0.019
6 233.6 1000/1000 33.10 15. 646 — 0. 006
7 126.9 1000/1000 110.48 15.632 + 0. 008
8 662.6 1000/25000 53.82 15.633 + 0. 007
9 259.6 1000/1000 27.58 15.648 ‘—0.008
10 126.9 1000/1000 110.90 14.649 —0.009
11 447.2 100/ 1000 " 49.18 15.642 — 0.002
12 159.1 1000/1000 70.72 15.645 — 0.00%
13 126.5 1000/1000 110.98 15.638 + 0.002
14 770.0 1000/25000 39.25 15.625% + 0.o015
1% $44.8 100/1000 32.85 15.630 + 0.o0100
16 126.7 1000/1000 108.98 15.632 + 0.008
v=1§,640

Kak npMHUHNHAJIBHBIN HEeJOCTATOK H3JIOXKEHHOTO MeTofa HCCAeNOBaHUsH
MOKHO OTMETHTh, UTO IPH Pa3JHYHBIX PACCTOSIHHAX 7 OYAyT MCIONb30BATh-

cs pasauyHble yuacTku JuH3bl Oy (puc. 15), B pesyabTare uero ONTHUECKHE
moTepH GYAyT HeCKOJbKO pasiuuHbl. He mpeacraenser, ofHako, TpyAa HOI-

CUHTATH, UTO PA3JIHUMS B ONTHYECKHX IoTepsx OyxyT medpime O0M001 m, cie~
JOBaTENbHO, COBEPIICHHO HeONlyTHTEJbHEL.
4, ouomBbol JuGGmgeb. mdlghg. dome., Ne 14

~ PR N 5
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- Tem He menee, ans GOJbUIEH YHCTOTHl HCCNENOBAHHS, MBI NPOBEJH eLie
OIIMH KOHTPOJIBHBIH DSl H3MePeHUH, BLIHYB H3 KOPOHAJIBHOTO 3JIeKTPO(hoTOMeT-
pa Bcio ontuky (o6bektHB Oy u qmH3y O:). B aTOM ciiyyae usMepeHus Be-
JIHCh COBEPUIEHHO aHAJIOTHYHO H3MepeHUsM Tabuuupl IV, Tojbko Teneps pac-
CTOSIHHE 7 OTCUMTHIBAJIOCH OT JIaMInl JO (POTOKATOIa, MOJNOMKEHHE KOTOPOTO
ObUIO NpejBapHTENLHO 3aMEPEHO 0 OTHOLIEHHIO K KOpIycy ¢ortomerpa. Pe-
SYJLTATH STHX H3MEPeHHH NpHUBe/ieHbl B Tabaule V, [HANA30H OCBELEHHOCTH
VAN KOTOpoit paBHsercss 3™39. [lpu o6paGoTke MAHHBIX TOH TAGIHILI ObLI
yuareH s(pdekT nafeHus Hakajga gamnel o HaGmiofenusim NeNe 1, 4 u 8 Ha
€TaHapTHOM paccTosiHHH 185.5 cM.

Tabauna V

Ne r cM. Rm:/Rk 7 v y—y

I 185.5 1000/1000 128.90 16m618 + o7roor
2 514.4 100/ 1000 93.10 16. 628 —0.009
3 88s.0 1000/25000 75.65 16. 621 —0.002
4 185.6 1000/1000 128.50 16. 619 0.000
5 376.1 1000/1000 31.60 16. 620 —0.001
6 685.1 100/1000 §2.25 16.618 + 0. 001
7 787.4 100/1000 39.65 16.619 0.000
3 185.5 1000/1000 127.87 16,618 0. 000
g 272.4 1000/1000 58.95 16.610 + 0.009

V=16, 619

; Paccmorpenune BCex NMPOBENEHHBIX M3MepeHuH ¢ monmHof yGemuTen-
{HOCTLIO MOKAa3aJ0, UTO HCCeOBaHHbIH (oTosjnement ®IJI-2 crporo crenyer
3aKOHy NPONOPLHOHAJBHOCTH B JWanas3oHe M0 4™ :

MBI cTOJIb TOAPOOHO OCTAHOBHIHCH HA H3JOXKEHHH IIPOBEPKH MPOIOPIHO-
HaJbHOCTH (OTO3JIEMEHTA TOJBKO IOTOMY, UTO OHa OBlJIa BHIIOJHEHA C COBEpP-
LIEHHO NPUMHTHBHBIMH cpeJcTBaMH 0e3 CHEHaJbHOro (POTOMETPHUECKOIO
060pynoBanus ((POTOMETPHUECKOH CKAMbH, COKTOPHBIX ociabutened u T. IL).

‘TlonydeHHAst TOUHOCTh OKa3aJach, TeM He MeHee, BIOJHE YIOBJIETBOPHTENb-
HOH. .

Hccnenosanue pacrnpellefedidss UYyBCTBHTEIbHOCTN
IO MOBEePXHOCTH (GOTOKaTOZAa Belercd OOBYHO CJIeNYIOUHM
crnocoGoM. Y3KHH CBeTOBOI NMyyeK —<«CBETOBOH 3oHI»—TepeMelllaeTcs no [o-

_BepxHOCTH (hoTOJIeMeHTa (HABONUTCA Ha OT/AEJbHBIE YYAaCTKH TMOBEPXHOCTH
()OTOKATONA) M OJHOBPEMEHHO PETHCTPHPYIOTCS IOMyYaromuecss (OTOTOKH..
:1lpu 3TOM HEOGXOAHMO MMeTb MPHCIOCOOJeHHe sl NMepeMelleHns no 06eHM
KoopIHHATaM JuGo (OTO3eMenTa, JUbO JIaMIE BMecTe C OIITHUECKOH CHCTe-
! MOH, ofecrieuuBaOlleil MOJyYeHHe CBETOBOrO 30HAA.
He uMest NogoGHOTO NPUCTOCOONEHNS Mbl HCIOMb30BAJH JIJIs1 HCCIEN0Ba-
- MUsT KOPOHAJLHBIN 37eKTPodoTOMETD.

Kak u npu HccieloBaHHH IPONOPIMOHANBHOCTH, (OTOKATO] MOMEILANCS
B BHIXOJIHOM 3pauke 3JIeKTPOPOTOMETpA, SBJAsBLIEMCH YMEHbINEHHbIM n3o6pa-
skeHHeM (B 2 pasa) BXOJHOTO 3pauka-OGbeKTHBA (=44 mm, F=360 mm).
Tlocsenuuil OcBelllajicss JAMIOf, HAXOAMBLIEHCA NMOA TILATENbHEIM (OTOMET-

 pMYECKHM KOHTPOJEM. i
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Il ocBellleHus onpeaeNeHHbIX HeGONbIINX YU4aCTKOB IOBePXHOCTH (DOTO-
"®aroja, nepel O0LEKTHBOM YCTAHARJIUBANHCL AHA(PATMBI, KAXKAast U3 KOTO-

PHIX.HMEJIA 10 ORHOMY OTBePCTHIO ¢h =2.50 MM. DTH OTBEPCTHSI PACHONAraNHCh
'y 1UeCTH NPUMEHABIIUXCST AHadparM Ha CIeAYIOLIMX PACCTOSHUAX OT IEHTpa:
U; 4; 8;12; 16 u 20 mm. Ilpu ycranoBke Anadparm Ha olipejie/eHHbe 3HAUSHUST
JIO3HIHOHHbIX YIJIOB OCBEIaJHCh PAa3jIMyHble YYACTKH IHOBEPXHOCTH KaTOXLd
(nuametrpom [.25 mMmm).

[Ipy BBIMOJIHEHHH COOTBETCTBYWOIIMX PAJOB H3MEPEHUH MbI MEPHO Y-
CKH BO3BPALLAJIUCL K HEHTPAJLHON Anadparme, K KOTOPOH M GBUIM OTHRCEHDI
.BECE H3MEpEeHHSI,

B nannoit cxeMe McclieOBaHHSA BECbMa CYIIECTBEHHO YTOOHI pacmpenene-
HHE OCBECLIEHHOCTH B BLIXOJHOM 3pauke ObUIo paBHoMepHbiM. TeopeTHuecki,
IPH QOCTATOUHOM PACCTCSHMH HCTQUHHKA CBETA, 3TO AOKHO HMEeTb MECTd.
OnHako, Ha TpaKTHKe, LeJblH psi 0OCTOSITENLCTB MOXKET IPUBECTH K HapyIie-
sinio pasuomeproctd. OTMeTHM XoTst Gbl Biusinue Gnukos. IIpy  OTCyTCTBHU
Ge3ynpeyHol LEeHTPUPOBKM BCell ONTHYECKOH CHCTEMBl, MOKeT NOJYyYHThCs
H 4CMMMETPHYHOE Daclpe/elieHHe OCBEIIeHHOCTH B 3pauke BBHIXOJA.

Mpt mocunrany, mosToMy, HeoGXOAUMBIM HAUATh HACTOsIIee HCCIENOBA-
HUe C ONpeJesieHusa pacnpe/leseHds] OCBELL,EHHOCTH B BBIXOJHOM 3pauke KOPO-
HAJABHOTO 3JeKTpooTOoMETpa. DTO HCCIeNOBAHHE ObLIO BBINOJHEHO IHpH LO-
MOIIM BEHTHJBHOIO CeJEeHOBOrO (POTO3NeMeHTa, 3aanadparMUPOBAHHOIO MO
2 mm. Tlepemernast poToaeMenT vepes 2 MM Mo OOEHM KOODAMHATAM, MbI
MCDJIM [epPEeKPLITh Bech 3paucK ceTKoH usMepesnft, Pesynprar 3THx H3Mepe-
HUH M NONyuHBLIHECS] H30(OTHl OCBEIIEHHOCTH BBIXOZHOTO 3padka IDHBEAE-
HbI Ha puc. 16, OcBelienHocTh B neHTpe npubsrta 3a 100,

' Kak Bumno M3 puc. 16, KoseGanus OCBellleHHOCTH Aocturaior no 8%.
{lpu sTOM H30OTEI HECKOJBKO HENPABHIBHBL MO (POPME U CMEIleHbl OTHOCH-

Puc. 16

‘TeJIbHO HeHTpa 3pauka (ontuyeckoro uenrpa). ITodydueHHmi pesyaprart mo-
Ka3blBaeT, YTO TNpPH NPAKTHYECKOM OCYIIECTBJEHHH (DOTOMETPUUECKOH CXeMbl
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BBIXOAHOTO 3payka (cxembl Pabpu) MOMKHO CTONKHYTHCST ¢ CYHIECTBEHHBIMH
YKJIOHEHUSIMH OT PaBHOMEDHOH OCBelleHHOCTH. Ecim TakoBass Tpebyercsa co
BCell CTPOTOCTbIO, TO HEOOXONMMO TPHMEHSATh JHIIL Ge3ynpeyHo HEHTPHUPO:
BAHHYIO ONTHYECKYI0 CHCTEMY CIeUMAJbHO PpACCYHTAHHYI0 Ha OTCYTCTBie
OJIHKOB. ' :

PesynbraT HemocpecTBEHHOrO U3MepeHHs pacnpeje/leHHs YyBCTBUTENbHO:
CTH 1O TIOBEPXHOCTH (HOTOKATOJA HccaelyeMoro (oTosneMeHTa NpHBefien H2
puc. 17. 3necp He yureH >(dekT HepaBHOMEePHOH OCBEIIEHHOCTH B 3pauKe.
Mbl BuANM, uTO pacnpesiesieHre YYBCTBHTENLHOCTH BeCbMa HEOJHOPOAHO; KO-
JiebaHusi 4yBCTBHTeNbHOCTH gocturaot no 50%. [Npasna, o6nacth pesko no-

Puc. 17

) HUXKEHHOH YYBCTBHTEJIbHOCTH —xapaKTeprIﬁ «S3BIK» — 3aHHMAaeT CPaBHH-~
TeJbHO HeGOJIbIION y4acToK (bOTOKaTOJIa, 3a TpefeJaMH KOTOpOoro pacnpeje-
JieHHe YYBCTBUTE&JIBHOCTH ropa3zno 6oJiee paBHOMEDHO.

lle mpeicTaBisNo HHKAKHX TPYAHOCTeH yuecTh 3PQekr HEOMHOPOAHCE
,OCBeIllcHHOCTH 3pauka. Ho, nocKoJIbKy pe3yibTaT HACTOAIEI0 HCCIENOBAHMT
 HOCHT TOJIbKO HJIJIIOCTPATHBHBEIH XapaKTep M He MMeeT PeAyKLHOHHOro 3Haye-
HHs, MBl BO3JIepXaJHCh OT yueTa JaHHOTO 3¢ (eKTa, XOTOPhH He M3MeHH ObL
CYLIECTBEHHO KapTHHH pHC. 17.

Kaxk ormeyasnoch yXe Bbille, HEOAHOPOAHAS YYBCTBUTENIBHOCTE (HOTOKA-
TCHA NPH NJIOXHMX H306pakeHHsX 3Be3[ NPUBOLUT K (UIIOKTyauusM (OTOTOKA,
OrpaHHuHUBasl 3THM TOUHOCTh HaOmoneHud, [IpuMeHenne B 3Be3AHOH 3JEKTPO-
tdoTomeTpuu (HOTO3IEeMEHTOB ¢ BO3MOXKHO O0Jiee PAaBHOMEPHBIM paclpefese-
HUEM YYBCTBUTEJNHHOCTH 1O MOBEPXHOCTH SABJSETCH, HO3TOMY, Upe3BbIYaHRO
CYUIeCTBEHHBIM.

HUccnenorandHe CHEKTPaJbHOK UYYBCTBHTEJNBHOCTH
JaHHOro (poroajieMeHTa GBbIIO HAMH BLINOJHEHO JIHHIb B COUETAHHH CO BCEHO
ONTHKOH 3JleKTpodoToMeTpa (ONpejensnach CneKTpalbHas YyBCTBHTEIbHOCTE
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Bcero oromerpa B uesoM). Ha 3ToM HCCMe0BaHHH MBI OCTAHOBUMCS, TI03TO-
‘MY, HECKOJIbKO HUXKe (§ 8).

Mpl He ¥MeNM BO3MOXHOCTH TPOBECTH Ja6opaTopHOe ONpelesieHHe
00uell YyBCTBUHTEJbHOCTH HalWero (GOTO3/IEMEHTa, He PACIOLATAs
‘3TAJIOHHOH JMaMIO¥ ¢ H3BeCTHOH UBETOROH TeMIepaTypoli. B macmopre ¢oro-
snementa OIJI-2 paercsa sHauenne X (28000)==300 mxal/am npu yCKOpSIOUIEM
moreHnuane B 140 p—mjsa JaMIs HaKajHMBaHHs C LBETOBOH TeMIepaTypoi

T=2800°. Cornacto popmyae (2) § 2 1 JaHHBIM O paclpejeJeHHH SHepTrau
‘B criekTpax 3se3] (1. II, § 2), ato coorBeTcTByer 00MIEH UyBCTBHTSIBHOCTH
.JLAHHOTO (hOTO3JIeMeHTa JUIsl 3Be3l CleKTpalbHOro tuna 40 (BHe aTMocheph)

% (40)=1200 mxa/im. Iockonsky B dopMyay (3) § 2 BXogur OTHOCHTEND -
Has CHeKTpaJbHas YyBCTBHTEJBHOCTb, KOTOPYIO Mbl ONpENeNsjii TOJBKO AJIS
Bcel 3/1eKTPO(POTOMETPHYSCKOH YCTAHOBKY B LEJOM, TO IPHBEAEHHOE 3HAUCHHS

(AO) coorBercTByeT He OTIEJBLHO B3sitoMy (orosnementy $IJI-2, a Beemy

ANeKTPohoTOMETPY. A TOJNBKO 9TO M NpPeACTABIAET HHTepEC IS AalbHeHIero.
AnanoruuHble 3HAUCHUS JISI 3Be3Jl CIeKTpasbHbIX THNOB B3 1 B8 okasbl-
‘BAIOTCS PABHBIMH:

3% (B3)=1600 mxa/im u X (B8)=1400 mka/am.

v His pacyetra MUHMMAJBHOTO H3MEPHMOTO (POTOTOKA ¢ (POTOIJIEMEHTOM
‘OJ1-2 poconssyemcst (popmynolt (22) npeHeOperas BO3MOXKHBIM YBeJHUe-
‘HueM (DIIOKTYaluil 3a cueT yAapHO# uoHusamuu (x=1), a HMeHHO:

b, v, 0 = 8-107W 5, F -
JLis yaKe YCHIIEHHOrO TEMHOBOTO TOKA 4y, p==1-3:107% 3 (cm. puc. 14) u raso-
BOro ycuJleHHd ==z 15 umeem:

iMHH, P — 1.1.107% a.
Ll 3Beagnl cniekrpanbhoro rtuna 40 3TO  JaeT MHHEHMAJBHC HM3MepHMBIH
jCBETOBOH MOTOK:

:

Py == 0.9-10711 iy,
4TG COOTBETCTBYET Ha 33-cM pediekTope 3Be3fe Nopsiaxa 10m™.

8 § Uccaenosanune 3ajgektpooromerpa

JL1s1 Ka¥0ro 3BE3/IHOTO 3JEKTPOQPOTOMETpa MOJKHEL OLITH Olpe/lesIeHb!
JICAYIOUHe OCHOBHBIE XapaKTEPUCTHUKU: NMPOHHUIANONAs CHOCOGHOCTh, OONIas
YyyBCTBHTEJLHOCTh U 1(BETOBasi cucteMa. Kpome Toro Qoromerp nojKeH ObITo
HCC/IeIOBAH HAa ypaBHEHHe SIPKOCTH.

O6paTuMca K PacCMOTPEHHIO ITHX XapPaKTeDHCTHK H OlpefesleHHI0 HX
st Halero mpubopa.

I[Tox npoHUumalomel cNOCOBHOCTbIO 3JEKTPODYOTOMETpHYE-
CKOH YCTAHOBKH Mbl GyZieM NMOHMMAaTb Ty Haubojee caabyio 3Be3Ny CIEKTpasb-
Horo Tuna AO, 3Be3[Hasi BeJWYMHA KOTOPOH Moxker emie OBITh H3MepeHa C
onpefle/IeHHOH, 3apaHee YCTAHOBJIEHHOM, MHHUMANLHOR TOUHOCTBI0. Takyto Mu-
HUMAaJBHYIO TOUHOCTh MPEACTABJSETCS Lenecoo0pasHbiM YCTAHOBHTb B COOT-
BETCTBUH C NPHUHATHIME HAMH paHee ycjoBHsMH. Jlis HauGospined JOMYCTH-
MO¥ cpejiHe# OIIHOKH OLHOIO NOJHOrO HaOJIONEHHs, COCTOSIIRTO M3 YeThipex

OTCYeTOB, Mbl IPHMMeM 3HaueHHe paBHOe -+ 0™025, ITO COOTBETCTBYET, OUe-
o m
BUIHO, cpejiHell ounbKe ofHoro orcyera £ 0050, ‘

ad
raizd
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Tpu npHYnHBL MOTYT OrpaHHYHBATH NPOHHNAILLYIO CIOCOGHOCTE 9JIEKTPO--
¢oroMerpa. ITO—TI0Ne3HAsT UYBCTBHTEIBHOCTL OTOSIEMEHTA, MOJNE3HAs qyB-
CTBHTEJIBHOCTh YCHJIHTEN U 3¢ ekt HeGecHOro (ona. IlepBble u3 HHX GblLiw
y:Ke paccMoTrpeHnl Bhinte. O6patuMcsa K Tperbel. 37ech MHOTOe 3aBHCHT OT
MeTona Habmonenult. B ciyyae eciu HaGIIOAeHHS BEIyTCH MO METOZRY 3apsl-
KM HJIH OGBIMHBIM CHOCOGOM—TIO METOAY. NOCTOSIHHOTO OTKJIOHEHHS—OTKPhI-
Basl M 3aKphbiBasi 3aTBOp npubopa, enBa-i1ud OyneT Ienecoo0pasHo HAGMIOAATL.
3Be3/ibl, AQPEKT OT KOTOPHIX OyAeT MeHblle, yeM ekt oT dona. Jaxe B
cryuae paBeHCTBa 3THX 3¢ heKkToB, HOH NOKEH Ha6II0AAThCH CTOJb XKe TIIa-
TJIBHO, KaK U 3Be3/1a, 4 3TO 3HAUUTENBHO 3aMeJJINT U YCIIOMHUT HabJI0/ e HUs.
[Mostomy npH HaGJIOJEHUH NPEAETbHO CIaOLIX 3Be3]l MO MeTOAY HOCTOSIHHOTO
_OTKNIOHEHUS CJeAyeT MPHUMEHATh APYroil cmoco6. 3aTBop mpubGopa ocraeTcs
.OTKPBLITHIM, 2 3Be3[a II00YEPEJHO BBOJUTCA H BHIBOOMTCA H3 pabouelf Rua-
¢dparmMet, [Tonyuaromascs pasHocTs OTGPOCOB H JlaeT 3MQEKT OT 3Be3/bl, OCBO-
Ooxaennfl yxe or spdexra ¢ona. [locenuuii BhI3LIBaeT JMIIp CMeIlleHHe
HyJIs rajJbBaHOMeTPa, KOTOPOe MOXeT OHIThb JIETKO KOMIEHCHPOBaHO, JHOO
BBeJIeHHEM COOTBETCTBYIOLLEIO HANDsKeHHs B LeNb CETKH, Au60 U3MEHEeHHeM
aHozxHoro conporupiaenus. IIpy ouenp GONbUINX 3HAUSHHAX APKOCTH (oHa HebGa:
£ro 3¢ erT MOXHO KOMIEHCHPOBAaThb [OJaueH BCTPEUHOTO NOTeHUHAaja HA
Bxoj veunureas (cMm. § 3). Ilpumep momoGHBIX HAGMIONEHHH MOMKHO HafiTH B
pabore E. K. HuxonoBo# [26] onpegenspiieil MDHeM HHTErpadbHyIO:
3Be3AHyI0 BeanunHy JlyHet. Ilposuuaromasi cnocofHOCTL B cydae OdeHb.
SIPKOTO (POHA TEODETHUECKH ONpPEJeNSIeTCsl eCTECTBEHHBIMH (DIIIOKTYalHsIMU
nccnegnero. CormacHo Qopmyse (12) § 2, atu dumokryaunu 8y OyayT

PaBHbI:
Sig = ]/i(b— Biy, (54):

*
rjie 3i, — ecrecTBenHble (QUIOKTyanuu (HOTOTOKA OT 3Be3Aul (i), 4 iy —
¢oToTOK OT (PoHA. A
Uz dopmyner (54) Bumnm, uto sbderr dona Hefia Beerna JTOJNKeH He-
CKOJIBKO TIOHHKATh IPOHHKAIOLLYIO CIOCOGHOCTb 3JeKTpodhoToMeTpa, ocobers

HO eCJIH i¢ > iy TO He GyJeT HMETh MeCTa TOJBKO B TOM CJyuae, ecjid IO-
Jie3Hast YyBCTBHTEJbHOCTb OTPAHHYHBAETCS YCHJIHTEIEM ¥ QUIIOKTYyanuH, oyc-
JIOBJIGHHBIE NOCJEeIHUM &1 > Dig.

Mui npeHeGperaeM (uIOKTyauHsaMH (POTOTOKA, OOYCJOBJIEHHBIMH Mepla-
HueM (oHa. DTH PIIOKTYalHH JaxKe AJs CaMblX Malhblx Auadparm GynyT He-
CpaBHeHHO MeHbIle, ueM 3(¢exT OT MeplaHHs 3Be3]. _

OueBupHo, uto 3GdeKT ¢ona onpefensiercs pasMepamu paboued AHa-:
dparmel. Ho munuManbaelil pazmep 3Toil AHadparMel B CBOIO Ouepelsr OTrpa-
HHunBaercs psimoM mpuuuH. Cioga OTHOCSTCS: CTeNeHb MeXaHHUeCKOH YCTOH-
YHBOCTH MMHTAIOIIEr0 HHCTPYMEHTA M KAUECTBO €rc YacOBOTO X0[a, a TaKXe
JKECTKOCTh ONTHUYECKOH CHCTeMBI, B ClAyuae mpuMeneHus rupa. faxe npu He-
COBEpIICHHOH ONTHKe MUTAKIEro MHCTPYMeHTa, pa3Mephl abeppalMoHHOrO
JHCKA 3Be3[bl BPAJ JH MOTYT HTTH B CPaBHeHHe C TEPEeUHCJICHHbIMH BBILIE
npuuynxamu. IlpaBpa, 370 OTHOCHTCSI TONBKO K peaexropy. B ciydae e
petdparropa xpoMaruueckas aGeppanus MoxeT ObITh HACTOJbKO BEJNHKA AJIS
KpalHHUX o6nacTelf CIEKTPasbHON YYBCTBHTENBHOCTH 3JeKTpohoTOMerpa, uTod
'OHA CYILeCTBEHHO OTPAaHHYMT MHHHMAaJbHBIA pasmep paGouelf jpuadparmb
.(cH. HuxKe).




Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7

Anmaparypa 55

Uneanom 3Be3IHOIO 3JeKTpodoTOMETpa SIBJIsIeTCs] TaKOH, B KOTOPOM ITpo-
HHLAIONAst CIOCOGHOCTh ONMpE/EeNseTCs eCTeCTBeHHEIME (unokTyanuamu $oto-
_ToKa. D10 TpebyeT NPUMeHCHHS] H3MEPUTEJILHON annapartypel, KoTopas JONXKHa
ycuepiIaTh BCE BO3MOXKHOCTH, daBaeMble (poTO3eMEeHTOM. OUeBHIHO, UTO UYeM
MeHee COBepIIEHEH HCIOJIb3yeMblil (POTOJIEMEHT, TeM HHMKe TPeCOBaHHUS K H3-
_ MepdATenbHO# annaparype. CTaHOBHTCS GeCCMBICACHHBIM NIPUMeHeHHe METola
3apSKM B COUETAHMH C YCHJMTENEM IOCTOSHHOIO TOKa WM 3JIEKTPOMETPOM
TFodppmana. Uesnecoo6pasHoe HCIOJIb30BAHNE STOTO METOAA CTaBHT Haunbonee
sKecTKie TpeGoBaHUA K (POTOIJIEMEHTY. _
PaccMOTPMM Tellepb BOIPOC O NPOHHMIAKNIEH CHOCOGHOCTH Hallei aJIeK-~
TPOJ'OTOMETPHUECKO! YCTAHOBKH, BBl MBI BHAEMH, YTO MUHHMAJbHBIH, H3-
MepuMbiit Gotorok Lirst porosnementa ®IJ1-2 papugercss  1-1- 107*%a, uro
coorpetcTyer 38e3fe 4O ~ 10", MuHUManbHbI U3MepUMbIA TOK JAJsi TIPH -
MEHSIEMOTO YCHJHMTEN s cocrasiser 1-3-10-**a. 10 Takike COOTBET-
cTByer 3Besae ~ 10m  Pabouast gmadparma snektpoporomerpa D, umeer

o ans pastyio 3,2 [)". CToab 3HaudTeqbHBIE pasmep paGouei AHadparmbt
0OYCJIOBTHBACTCS HECOBEPUIEHCTBCM HACOBOTO XOJa Hallero peekropa, o
teM TOBOPHJIOCh YKe B § 1, a TaxkKe HeJOCTATOUHOH KEeCTOKOCTHIO KPEIlIEHHsE
06orx BCIIOMOTATENbHBIX 3epKas pedJekropa.

Sdexr dona neGa st paGoyel Auadparmsl, BKIOYAT 1 3PdekT pacce-
SHHS CBeTa 3epKajaMu Pe(IeKTopa, OKasajics BeCbMa 3HAUMTEIbHBIM-—IIO-
pﬂﬂxa‘B’?’S. dromy addexry QoHa COOTBETCTBYET CBETOBOH NOTOK HOPAAKA
1.7.10-% ;M uin QoTorTok ~ 21074, [Tockompky addekr (ona sKBHBA-
JIEHTCH YBEJMUYEHHMIO TEMHOBOTO TOKA, BUAHM, 4TO B JAHHOM cjydae OH JacT
UL OUeHb He3HauuTeabHBIE 3¢ dexT. He npeacrasiser rpyna NOACUATATD,
yTo TpeAeblias Beluunpa, orpaHuuMBaeMas (QUIIOKTyauusMu  (HOTOTOKA CT
dona neba ,Gyner (corsacso opmyne (16)) umMerb MOps 0K 11ims.

U3 paccMOTpeHMs BeeX STHX AaHHBIX BHIHO, 9TO JJIsi SJEKTPopoTOMeTpa
¢ ¢orosnemerrom PIJI-2 Teopernyeckas MPOHULAKOMIAS CHOCOGHOCTh MMEET,
nopsifok 10" u orpaHuuMBaeTcs NPAKTHYECKH B paBHOii Mepe u (poTo3ire-
MEHTOM M YCHIHTEJNeM.

D10—pesybTaT KOCBEHHOH oueHkH. IIpencrasyisaio UHTEPEC NpOBECTH A
HEeroCpeICTBEHHOE ONpejeNeHHe NPORUILAIONIEH CIOCOGHOCTH. B npumeHeHHH
K 3JeKTPOKOJOPHUMETPHIECKUM HAG/IOJeHHAM ee MOXHO HafiTy W3 BHYTpel-
Heli TOUHOCTH ONpeJeeH)s BETOBbIX SKBHBAJEHTOB BOSMOKHO GoJlee crabbix
3Be3. K coxaJleHHO MBI He MMEJH BPeMeHM MpOBeCTH CHEIHAJBHBIS Ha0Io-
JEHUST TAKHX 3Be3l. MHTepecylonyo Hac OIeHKY TpOHHUAOMIEH c11ocoGHOCTA
MOYKHO BCe JKe IOJIYUMTb HCXOAd u3 puc. 53 (ra. V, § 1), naiomero 3aBHCH-
MOCTH CpeiHeil OUIM6KM OHOTO HAGMIONEHHOTO LBETOBOTO IKBHMBAJeHTa B
(pYHKIHM BOJHYHHBl HaGNIOAABIIMXCS 3Be3N. YUHTHBAsdA, UTO STH NaHibie or-
HOCSITCST K BOCLMU OTCUeTaM B KaxkAoM (PHIAbTPe H SKCTpPanosupys, HesHadR-
TeJLHO, KPUBYIO pHC. 53, mnojyyaeM 3HAUEHHE ~ 8M5 sl SMEKTPOKOJNIOPH~
MeTpHUecKiX HAGJIOJeHUH, T. K. 3TOH 3Be3JHOH BeHIHHS Gymer COOTBETCTBO-

1 Orciona cilenyer, 4To NpUMEHEeHne ¢ JAHHBIM YCHIHTENEM bonee COBEpPIIEHHOTO
(pOTOBJIEMEHTﬂ He JXano Obl CYLLECTBEHHOTO NOBLIICHNA npommalomeﬁ CroCOOHOCTH (pOTO-

MeTpa.
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56 'maBa mnepsasn

BaTb CpelHAs OLMOKa, paBHasd = Q™025 ( B COOTBETCTBHH C olpeeJIeHHEM
NpoHUnaoueli CoCOGHOCTH, JaHHBIM BhIIE), YYHTHBAs fajee YTO LBETOBOH
SKBUBA/ICHT, TAK:K€& COOTBETCTBYIOLIMH MOHATHIO MPOHULAIONIEH COCOGHOCTH,
AO/LKEH ONpeleaTbcs U3 ABYX HaGMIOAeHHEl (B PasiHYHBIX (QHILTPAX) MO
YeTHpe 0T6poca B KAXKJAOM, a TaKKe NPHHAMAs BO BHUMAaHHe, YTO NOTJOMIE-
HHe B QUIBTPAX COCTABASET OKOMO 1™, HPHXOAHUM K 3HAYCHHIO IPOHULLAIOHIEH
CIOCOGHOCTH nopsinka ¢™S5, T. 0. Bce NpOBeJeHHBE HAMH OIle H-

KH COrJTaCOBaHHO NPHUBOASAT K 3aKJIWYEHHIO, yTo MNP O-
HEOalmas CHOCOGHOCTL, Halleld >SJAekKTpohOoTOMETPH-
YeCKOHN YyCTAaHOBKH COCTaBJASeT OKOJO JAEeBSATOH ¢ HO-
JOBHHOH—JecATOl 3Be3NHOH BeJHYHHB.

3amMeTuM B 3aKJIIOUYEHHE, YTO KAUeCTBO M306parkeHHH BJAHseT B OLHHAKO-
BOH CTeleHU Ha 3Be3/bl PA3JHYHOH SIPKOCTH, IOCKOJBKY (JIIOKTyanun (PoTo-
'TOKa, TIPOUCKOASIIHE H3-3a MEPIAHHs 3Be3J, NPONOPLHOHAJbHE 3HAUEHHIM
¢otoTokoB. BriBaroT nHH, Korjga or6poc Ha 3Be3fle CTOJb Xe cTabHneH, KaK H
npu 3axpbiToM 3aTBope. Ho ObiBaeT u TaK, YTO IPU COBEPLIEHHO SICHOM Hele
NPHXOAMTCA NpeKpalarh HabGMIONeHH sl H3-3a YPe3BbIYaHHO CHJIBHBIX (IIIOKTY-
auu# NOKa3aHUH rajbBaHOMeTpa, JOCTHTAIOILUX [IPH HAOJONeHUAX 3Be3] IATH
H jaxe Gosee NPOUEHTOB.

O6mas YyBCTBUTEJNABHOCTH 3JdeKTpodhoTOoOMeTpHYE-
CKOf yCcTaHOBKH MOXeT ObTh 0XapaKTepH3oBaHa 0TGPOCOM rajibBaHO-
MeTpa IPH MAKCHMaJbHOH N OJMe3HO# YYBCTBUTEJbHOCTH YCHJHTENS A
3Be3/ibl ONpe/leIeHHOH BeNHUMHBI, HanpuMep 670 crekrpassnoro kmacca 4 0.

[lockosbky ofl1as 4yBCTBHTEJIBHOCTb HAHHOH VCTAHOBKH 3aBHCUT OT
Lesoro psja (axkTOpOB: HaKaJjla YCHJIHTeJNsl, YUCTOTH 3epKaj peduiekTopa,
H T. 1., TO JUId 3HaYeHHs OOLLell YYBCTBHTEJIbHOCTH MOXKHO AaTb JHIUL HEKO-
TOpOe IPUGIHIKeHHOe 3HAYeHHe, COOTBETCTBYIOLIEe CPeHUM YCJIOBUSAM HaGIIO-
nenui. Ho Gospluero siecy u He Tpefyercs.

Ilnst cpaBHeHHs MeXAy co60H pasIMUHBEIX 3JEeKTPO(HOTOMETPOB LEJIECcOo-
06pas3Ho IaBaTh OOIIYI0 YYBCTBHTE/NbHOCTb, NPHBEJEHHYIO K KaKOoMy HHOYIp
CTAaHAAPTHOMY HHCTPYMEHTY-—HAanpuMep, MeTpoBOMy peduiekTopy. Jlas Tako-
Io poja NMOHATHS NPEJICTABJSETCS [eJecOOOpa3HbIM BBECTH TepMHH H O p-
MalbHOH oOONmed YYyBCTBHTEJIBHOCTH  3IEKTPohOTOMETpHIE-
CKOH YCTaHOBKH.

15t onpepneneHust o6iiell yyBCTBUTENBHOCTH HalleHl YCTAHOBKH Mbl NPO-
H3BeJd psan HabmofeHul 3Be3sl 40 6e3 cBeToPUALTPOB. [TosyueHHOe 3HAUEHEE.
0Ka3aJloCh paBHBIM:

n(6m0; A0) = 450? (R=5-4-10' om)

e r—

IJIg gs, o = 29000 nesn/B (ma 33-cm peduekrope). CooTBeTCTBYIOIAsT HOP-
MalbHast 06Ulasi YyBCTBUTEJNbHOCT 6yaeT pasHa 40007 .

st cpaBHeHHs NpHBeieM 3HaueHHs obllefl YyBCTBHTENbHOCTH aHAJIOTHY-
Horo anekrpodoromerpa Kpowua [74], ycranosnensoro na 90-cm peduiex-
TOpe, OTHEeCEHHBIe HAMH TaK¥ke K MaKCUMaJbHOMH I0JIe3HOH BOJLTOBOH UYBCT-
BHTEJNLHOCTH €ro YCHJIHUTENs (0s, n = 25000 ne.i/B).

C xauuitneim  orossementom Kynma #(6m0; 40) = 13409 (R =
=6-.5.10" om).
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Annaparypa 57

C kuca0pOHO-1e3HeBEIM (DoTOaIeMenTOM 7 (670; A(0) = 10907 (R =
=6.1.10" om) (uHa 90-cm peduiekrope). COOTBETCTBEHHBI® 3HAUEHHS HOP-
MaJbHOH O6uIeH UYBCTBUTENLHOCTH OYAyT (OKpyrieHHo): 16009 u 14007 feur.

IIseToBBe cBOHCTBA MeKTPOodHOTOMETPHUYECKOH
'ycTaHOBKH HauboJee IOJHO XapaKTePHU3YIOTCs CHEKTPaibHOH YYRCTBH-
“TeJILHOCTBIO MPHMeHseMO arnmnapaTypsl, JUIst OlpelesieHHsT KOTOpol HeoGxo-
' MO BBINOJTHEHHe CIIeIHajbHBIX Jaf0paTOPHLIX HCCHelOBAHMM.

3HaHHe CHEeKTPATbHOH UYBCTBUTCJIBHOCTH JaeT HCUEPTILIBAIOMINE CBeleHUS
06 uccneayeMoli 06aCTH CeKTPa M O BKIIOUEHHH B Hee TeX WM MHbIX HHTEH-
" CUBHBIX JIHHWH M IIOJIOC IOTJIOLIEHHS, HEIPepbIBHOTO MOTJIOIIEHH S 32 I'OJIoBaMi
~cepuii ¥ T. 1. Pacnojaras JaHHbIMH O CIIEKTPAJLHOH UYBCTBHTENLHOCTH, MOXK-
HO TIPOBECTH M Psifl TEOPETHUECKHX pacyeToB MO 3(PdekTy abCOTOTHOH BeJIH-
“YHHB], €CTECTBeHHON AHUCIIEPCHH HBeTa 3Be3fl, BINAHUIO H3OMPaTeJbHOro Oc-
JiaBiieHus CBeTa B 3eMHOH arMmocepe # T. I

JInd 3Be3MHO-CTATHCTHYECKOM WHTEPIIpeTallHl Pe3yJIbTaTOB SJEKTPOKOIO-
pHMETPHYECKHX HABJNIOREHHH H, B YACTHOCTH, JUisl OlpeleneHus obuiero Koc-
MHYECKOI'0 [IONJIOleH s, 00YCJIOBIEHHOrO N30HpaTeJbHO IOTNOMAIOTel MaTe-
“pHe, HEOOXOAUMO U JIOCTATOUHO XapaKTepU3OBaTh U3OHpaTesbHble CBOUCTSA
IIpUMeHseMOl YCTaHOBKH (WISt KaX/JI0ro H3 CBETO(HJIBTPOB) HEKOTOPO# ompe-
IeNeHHON OCpeIHeHHOH NJIMHON BOJHBEL B KauectBe TAKOH JUIHHBI BOJHbL B JIU-
Tepatype BCTpeuarorcsi: s(hdeKTHBHAS, SKBUBANEHTHAS, CPOAHAST U H3O(OTHAS
JUTHHBL BOJIH, YiKe OJHO 3TO IepeunclieHHe NOKasbBaeT 60Jblioe MHOToOOpa-
3He MPUMEHSIEMbIX OCPeJHeHHBIX JJHUH BOJH. MHorma Bcrpeuaercst u HpsiMast
nyTagHna B ux o6osHaveHusx. IlocrapaeMcsi BHECTH ciofa HEOOXOAHMYIO AC-
goctb. Ham mpesxcrasisiercss Han6oJiee lieJecoo0pasHoi caelyloasi CHCTeMA
©0603NaueHHH 1N OCPeIHEHHBIX AJMHH BOJH. [TogyepkHeM, 4yTo OHA PAaCXOTUTCS

¢ cucreMol, npejioxedHol Ctpemrpenom B Handbuch der Expernimen-
talphysik [112].
Cpe/iHsas AJMMHA BOJIHBl ONpENeNsieTcss YpaBHeHHEeM:

Jra () dx
lm = (55)

At

rjie ¢ (A)cmekTpasibHas YYBCTBHTEJBHOCTH NPHMEHAECMOH ammaparypsl, a A; H

%Ae  JUIMHBI BOJH, ONpeieIsiioliye ee rpanuibl. CpeHss ANTHHA BOJHEL, OYIydu

B3BEILIEHHOM IO CITeKTPaJbHOH UyBCTBHTENBHOCTH, XapakTepHusyer amnnaparypy

*0e30THOCHTENIBHO K PACIPEieNIeHNIo SHEPIHH H3MepseMOro HCTOYHHMKA JIYUH-
<roit sneprun [ ().

JeficTByolast IJIUHA BOJHBI

A2

f A (A) dA

2y

" (56)
f w (A) dA

s

)\.w=

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7



S

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7

58 Farasa nepsas

rae  w(}) —MOHOXpOMATHYECKHH JeficTRYIOUIHH MOTOK, paBHBIH & (A) I(A )
(CM. BhILIE), €CTb OYEBHJHO TA JIHHA BOJHbI, KOTOPAS B3BeIeHA 110 JeHCTBYIO--
LieMy MOTOKY. B orsimune or cpenneit, AelicTBYONIAs ANHHA BOJHBI 3aBUCHT OT.
‘pacipeiesieHds JHEPrUH B CHEKTpe HcTouHuKa ] (A)L.

S¢deKTHBHAS IJIMHA BOJHEI

4oy
[ a
Aefs= —_— (57

rae n () —ecTb peaknus HpHGOpa Ha MOHOXPOMaTHUeCKOe H3NYUeHHe IAN-
BOrO MCTOYHHKA. [lJist 3/ekTpohoroMeTpa 310 Gyaer O0TGpPOC TaldbBaHOMETDA,.
Julst (hoTOINIACTHHKY—TIOUepHeHHe. DddeKTUBHAA NJIHHA BOJHBI JAeT, CJAe-
{l0BaTeNLHO, TY JAJIHHY BOJIHBI, KOTOpAsi B3BelleHa [0 peakluu npubopa.

st hoToameKkTpHYecKol ammapaTypsl, ofiajaiomieli HPONOPLACHANb-
“HOCTBIO OTGPOCOB JAEHCTBYIOIIUM NCTOKAM, HMEEM OUYEBHIHO:

n(d) ~w(})

H, CJIeAOBaATEJBHO,

Agff=lm'

PaccmoTpeHHBIe JUIMHBL BOJIH PasNuyaloTCs MeXAy coGOH Julib o XapaKs
Tepy B3BeLIMBAHHS JUJIHH BOJH H3Jy4YeHHsl, BOCIPHHUMAEMOro JAHHOH anma-
parypch.

Heckomnbko oT/IMYHA TIO cBOEMY oOmpeleieHHio H30(QoTHAs AJMHA BCJAHBY

( ), BBelleHHast B aCTPOHOMHUECKyIO npakTuky bpuanem [51]1 u monyuns-

ulasi B NocjleflHee BpeMs U3BeCTHOe pacnpocrpaHerue. MsodoTHaa gauMHa BOJ--
HBI ONpefesisieTcss ypaBHEHHeM

N As
. JoIyan  [w®)dr
I(A,) = -—41/:’—' = ;: (58)'
fc (\) dA fc (A dx
u A

H JlaeT JJHHY BOJHBI TOTO CIIeKTPaJbHOrO MOHOXPOMATHUYECKOTO TNOTOKAa B-
CIIeKTPe HCTOYHHKA, KOTOPHIH SIBJSETCS B3BELIEHHBIM OCPeJHEHHeM MO CICK-
TpaJbHOK YYBCTBHUTENBHOCTH annapaTyphl. CyliecTBEHHHIM IIPEHMYIIEeCTBOM"
H30Q)OTHOH IJIMHEI BOJHBL SBJASETCH BO3MOMKHOCTb XOTH H BeCbMa [Py6oro, HO-
HEMOCPE/ICTBEHHOIO U OYeHb OBICTPOTO ee OmpejesieHHs Gead CHEUHANBHOrO
H3yueHHs] H3OHpaTeNbHBIX CBOHCTB anmnaparypehl

Eciiu anist xByx 3Be€3]] Mbl 3HaeM OTHOCHTENIbHOE pacnpefiesieHHe SHEPIrHHA
B HX CIIEKTpax, BhIpaX{€HHOe B Pa3HOCTH HX MOHOXDOMATHYECKHMX 3BE3IHBIX:
Besuuvd Am (), TO NPUONMKEHHBIM 3HaueHWeM A; OyAeT To 3HaueHHe A,
JUJIS. KOTOPOTO HMEET MeCTO COOTHOLIEHH®

o Am (A) = Am, (39)

1 [lonstie JeiicTBytolllell [auHBI BoAHBI BBefeHo Tame H. B.KocThaeBb M
(B ero KaHIUOATCKOM JUCCEPTAIIHHU).
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Annaparypa 59

re Am ecTb Pa3HOCTb MHTErPaNbHBIX 3BE3HBIX BEJHUYMH, ONpeAe]eHHan AT
JIAHHBIX 3Be3J B JAHHOK IBETOBOH CUCTEME.

HanoMHHM 570 H3BecTHOe mosioxenne, OGosHauast depes I(z, A) =
=I()p (MWF(®  pacrpejenenue SHePrud B CIEKTpe 3BE3JBI HA 3CHUTHOM pac-
CTOSHHH 7 (Ha KOTOPOM IPOM3BOAHTCH HaGJIIOJeHHE) HMeeM COTacHo Orpe-
NeJleHnto H30(OTHOM AMMHBL BOsHBL (58): :

Ay A
[Iz Moy =16, ko) [a (0 dn. (60}
Ay Ay
Mgl 06aBHIN K OGO3HAUEHMIO A; HHHAEKC 7 Az JJs TOrO, 4TOObL MOM-
4epKHYTb, YTO H30()OTHAS JAHHA BOJHDBI, 3aBHCS OT JEHCTBYWOIIEro MOTOKA,
3aBHCHT H OT 3eHHTHOTO PACCTOSIHHMS, HA KOTOPOM NPOH3BOAUTCS HAGMIOAedHe.
ITepexonst k 3BE3/HBIM BeJIMUHHAM, HMeeM COTJIACHO (60):
PR ’
e =m,(h, 2) — 2.5 log [s () dh+ C,
'11
re e — WHTErpajbHAsT BEeJHUYHHA 3Be3/Ibl B Hallejl CUCTeMo Ha 3€HH1HOM
PACCTOSIHHH 7, 71g (A, z) —MOHOXDOMATHUECKAsd ~ 3Be3/IHAA  BEJHMIHHA, COOT-
BeTCTBYIOMIASt M30(DOTHOW AMUEe BONHH J; - C —KOHCTaHTa, 3aBHCALLAT OT
HYJDLNYHKTOB OOEHX CHCTeM—UHTEIpalbHOH H MoHOXpoMaTHueckol. O0be-
JAMHSA 3Ty KOHCTAHTY C KOHCTaHTOH

A2
~ 2.51og [a(3)dA
Ay
B OAHY, O0O3HAUaeMyio k, HMeeM: .
. My = thy O\z, z) + k. (61)
KoncraHra % He 34BHCHT OT Paclpe/lesieHnss 9HePruM B CIEKTpe 3B€34bl, 4

‘32BHCHT TOJBKO OT H3GHpaTeNBHBIX CBOHCTB armaparypsl [Tostomy £ Oyder

OJMHAKOBO sl BCeX 3Besl.
Jlost apyrofi 3Besjinl, HaGmoAaBIIeHCsT HA TOM Ke 3€HUTHOM PacCTOAHUN

2, AMeeM OUYeBHHO!

m'y = m's(Vs, )+ (62}
rae Ni . OyIeT OTIHYATBCS OT Ay » 3@ CYET PA3JIMUHA B PACIPEACeHHH SHEP-
TMH B CileKTpax O0eHx 3Besl.

Ecau [OJNIOXKNUTh NPUOIHKEHHO, UTO

Nez= iz (63)-
TO TOrAa v N
Am, = Am, (N, 2), (64}
NOCKOMBKY Aajee (TpU CAENAHHOM MPEITIONOKEHUH)
s (ha, 2) = 1ty (Mi, =) + %, 2) F ()
m's (lt, &) = 7'”'0 (Xz, e O\z, z) F(Z)
TO, clleioBaTenbHO!
Ay =Amy (s, 2), : . (65)-

YTO W [OKA3bIBaeT BLICKA3aHHOE BhILLE MOJOKEHHE.
[Ipaxruyeckoe, HEMOCPEACTBEHHOE ONpeaeerHe B30(OTHON AJIHHbLL BOJIHBE

anmapatypsl M OCHOBBIBAeTCA HAa YpaBHEHHU (65).
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60 naBa nepsasa

HaGmonaercss pasHOCTb HHTErpaNbHBIX BeHUuH JBYX 3Be3]] C H3BeCTHBIM
_pacnpejesieHiemM SHEPIHH, HAXOAAIIHXCH HA OXHOM 3eHHUTHOM paccrosiHum.
-3areM NMOAGHpaeTCsA Ta NJNMHA BOJHbI, IS KOTOpO# Pa3HOCTL MOHOXPOMATE-
HECKUX BEJIHYHH PABHSETCS HAGJIOACHHO! PAa3HOCTH HHTErpaJIbHbIX, DTa i E]

BOMHEI 1T JaeT NPHOIHKEHHOE 3HAUCHHE UCKOMOH ); ,- Cogepiuenno ouesui-
HO, UTO 3TO 3HaYeHHe JOJIKHO OHITH TeM GJHXKe K HCTHHHOMY, yeM OJixKe
bacnpelleieHisl sHepruu obenx 38e3f. Ho TeM MeHee TOUHBIM CTAHOBHTCS OIL-
pesenerne n30(OTHOH AJHHBI BONHBEL TIpH MOMHOM COBMAjeHHH pacnpeseie-
HHH SHEPrHH 3a/laya CTAHOBHTCH HEOINpe/eseHHOlH. DTo 00CTOATENLCTBO U OF-
PanHuHBACT TOYHOCTb HENOCPEACTBEHHOTO ONpejlesfeHHst H30(OTHBIX AT
'BosiH. [IpakTHueckoe 3HaueHHe MOMOGHBIX OllpeJleIeHHH CHHXKAaeTCs ellle 1 TeM,
YTO HalifleHHas H30(OTHAS AJMHA BOJHbI 3ABHUCHT OT 3CHHTHOTO paccrossus.
lostomy nopuepkuBaeM, 4To UEHHOCTb NMOHSTHS H30(MOTHON JUIMHBI  BOJIHE
/3aKJIOUACTCH B BOSMOXHOCTH OYeHb GBICTPOrO MOJYYeHHS NPUGTHKEHHOH Xa-
PAKTEPHCTHKH IIBETOBBIX CBOUCTB CHCTEMbl, OCHOBBIBAIOIIEHCS JIUIIL Ha OLHOM

CpaBHeHHH GJiecka naphbl 3Be3fl (B3ATHIX W3 KAKOTO JIHGO CIeKTPO(OTOMeTpH-
UecKoro Karasora, Hamp. [73]).

OtMeTuM 06CTOSITENBCTRBO, OrpaHHYHBAIOLICE B HEKOTOPBIX CJIydYasix BO3-
MOKHOCTb NOJIyYeHHs! H30(OTHOH ANHHBI BoNHBL, OYeBHIHO, uTO OJHO3HAUHOE
OmpefesieHHe  A; OKA3bIBAETCS HEBOMOXKHLIM B TeX CIy4asix, KOria fpu He-
"MOHOTOHHOM XORe [(X) B O6GNaCTH CHEKTPasNLHON UYBCTBHTENHHOCTH HCCIe-
RyeMo#l annapaTypel HaXOAUTCS GoJiee ONHOrO SHAUEHHS JJHMHBI BOJHHL A;
YAOBJETBOPSIONIEro COOTHOWEHHIO (58):

l?

Ja1() ax

~«C MoOGHBIM ClIydaeM MBI BCTPETHMCS B JaJbHEHIIEM.

Kakas e ocpeJHeHHas JUIMHA BOJHBI IOMKHA GHITH B3ATA DU PacCMOT-
PEHHH BONPOCOB MOIVIOLIEHHS] B MeXK3BE3HOH MaTepHu?

OOl1en3BeCTHO, YTO IPH POXOKAEHUK MYyTH dr B CPefe ¢ IIOTHOCTHIO
3 (r) u xoabduHeHTOM NOrIOLeHHs k£ (A, 7) (SABHCSIEM B CAMOM OGLIeM
Clly4yae KakK OT JJIMHBI BOJIHBI A, TaK M OT PACCTOSIHHA r) MOHOXpOMAaTHYe-
CKHE ITeficTBYOMuUE MoToK w (X)) = o (A) [(A) HCOBITHIBAET MOINIOLIEHHS M0 34-
- KOHY
dwd) =—k@Q, Nw(d)d(r)dr
H, CIEHOBATENBHO,

-—jk ) s(r)dr
w®) =w, (N e, (66)
TAC wo(X) ecTb MOHOXPOMATHUECKHUH AEHCTBYIONIHE MOTOK, COOTBETCTBYIOILUIT
MCTHHHOMY, HeHCKaXKeHHOMY NOIJIOLIEHHEM, paclpelesieHHIO SHEePTHH B CNEK-
~Tpe 3Be3abl I(A). ’

e
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Amnnaparypa 61

Paccmorpum cayuaii HezaBucuMocTd k(1) OT », NIPUHUMAS, CJeJ0BATENBHO,
4TO (PH3HUECKHE CBOACTBA YACTHL, MEK3BE3IHOH Cpeflbl MOCTOSIHHBI Ha IPOTS-
JKEHUM BCEro MyTH r'.

Ocnabienre MOHOXPOMATHYECKOTO NeACTBYIOLIIETO MOTOKA, BBIpaXKEHHOE
B 3Be3J(HblX BEJIHUKH OYZLET, OUeBHIHO, HA ocHoBaHUE (66)

¥
w (A)
A, = —2.5log —. = 1.086k()) [3(r)dr = a () &r (67)
wo(A) o
[a (N =1.086 k()]
rae 5 ecrb, O4eBMJHO, CPEAHAS IIOTHOCTh NOIVIOLIAOLIel MaTepHH JJIs JaH-
‘goro onTvueckoro nytu?, Bee 370 — 06ILIEH3BECTHEIE COOTHOLIGHHUS.
‘ B ciryuae HEMOHOXpOMATHUECKOrO, CIIOMKHOTO H3JTYUeHUS MBI TAKHKE XOTHM
. 1peAcTaBJsTH OOllee TOTJouUIeHHe (QOPMYJIOR aHamornyHol (67), a MMEHHO:

Am=ad-r=1.086f-5-7 (68)
HeoG}\oaHMO IUJIs1 3TOr0 OTBETHTH HA BOIPOC: KAKOBO AOJIKHO OBITE 3HAYEHHE
k, ecqn HaM M3BECTHBI 3HAUEGHUS] MOHOXPOMATHUYECKHUX KO3(PHUINEHTOB TOT-

JIOILLEHUs KIA)?
Vpapueune (68) moxer ObiTh NPEACTABIEHO B BHAE

w=w,e~ k", (69)
rie w W wo OOIIHe JeHCTBYIOIUIHe NMOTOKH, PABHBIG KAK MBI IIOMHHM, COOT--
BETCTBEHHO! ;

2 2y
w=[w@)dk u w=[w,(R)dA
Ay Ay

CoraacHo (69) umeem: .
s
w=wpe F = [w,(\)e=HN) 274,
2

Hu¢depernupys obe CTOPOHBI 3TOTO YpaBHEHHs 0 7, HAXOJMM HCKOMOE
BBIpAXKEHUE ANd £

Ao
JE@w®) L

f o _.’%_r.__.._.__ —— fk ) w () @ (70)
3 w.,
[w @) da "
2

Mbr BUIUM, CeOBATENbLHO, YTO M JJIsl CHAOXKHOTO IOTOKAa Mbl MOMeM'
MOJIL30RATLCST M3BECTHBIMH (JOpMyJNaMU [JIg MOHOXPOMAaTHYECKOTo IIOTOKA,
€CJI TOJBKO BMECTO MOHOXPOMAaTHUECKOTO Ko3((HIMeHTa MOIJIOMIeHHS B35Th
€ro cpeliHee 3HAYEHHE, B3BEIUEHHOE MO AeHCTBYIOLIEMY NOTOKY (OTAYEeHHOMY!
3¢ dexTOM MOIMIOWEHUS]) COTJIACHO ypaBHeHu1o (70).

1 Yro gBasieTcs TOJABKO HEKOTOPHIM mpubamxennem [37].

? Becoma wacto a(M)-3 onpenensiorT Kak CPeiHUH KO3(GHUUEHT MONIOLICHHA HAl
eIMHHLY NYTH JJsl TAHHOTO HANpaBJeHHst ¥ JAHHOTO PpAaCcCTOAHMA B NPOCTPAHCTBE, MOJa-
rag a (M) 3= A(X, 7).
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‘ Tenepp MBI MOXKeM OTBETHTb W Ha TOCTABIEHHBIH paHee BOIpPOC O TOM
- KaKas OCpeiHeHHas JUIMHA BOJIHBI HOJIKHA NPHMEHATLCS B 3Be3)HO-CTATHCTH-
YeCKHX HCCHeOBaHHsaXL, .
OTa JUIHHA BOJHBI, KOTOPYIO Mbl 0603HAUHM yepes A, M Has0oBeM 3 K-
"BHBANE€HTHOH JJIHHOH BOJIHBI, NOJ/KHA, OYEBHHO, YAOBJIETBOPSTEL CO-

OTHOWIEHHIO k(X)) = %, OTKYNa HMeeM cleayoliee YPaBHeHMe 1N ee Ompe-

. JeJeHHus:
y
1
k(%) =;Jk(l)w()\) dA. (71)
A
"B cayuae ecnn k()) MoxHO HPEI[!CTaBHTb COOTHOIIECHH SIMHU
A =b1"" win k())a-+ b, (72)

“TO As 6yueT OINpelesfATbCsT U3 COOTHOLIeHHUS

=n

2y
' 1
Ao = ~Jw WAL s . (73)
w
7\1 :

ODTOT HOBBHIE OCPE/IHCHHBI BHJ JUIMHBI BOJIHBI 3aBHCHT OUYEBHAHO HE
" TOJIKO OT JEHCTBYIOIIEro MOTOKA, a, CIeAOBATeNbHO OT o (\) ] (), HO u o1
3aKOHa M3GHPATENLHOTO TMOTJIOUWIEHUS B MeXK3Be3JHOH MaTepHH—OT XapaKTe-
"pa 3aBHCUMOCTH k(M) ¥, B UACTHOCTH ,OT 3HAYeHHs NOKA3aTels # B CAydae
i IipuMeRuMOCTH (opmynnl (72).
Iockoabky B opmyay (70) BXooAT 3HAUEHHS JefCTBYIOIIHX TOTOKOB [0/ -
“BEPTLUMXCs AEHCTBUIO MEX3BE3JHOrO NOIVIOILEHHUS, TO, OYEBHIHO, UTO A, 5 -
BHCHT, TaKXe, H OT ONTHYECKOro MyTH 10 3Be3Anl. OnHako, 1 CPaBHHUTENb-
HO OJIM3KMX 3BE3Jl C KOTOPHIMH Mbl HMeeM JeNo B Hacrosmedl pabore, pac-
CMaTpHBaeMblil a(pekT OyneT He3HAUHTeNEH W B NMEPBOM NPHOIMKEHHH WM
“MOXHO IpeHeGpeyb.
. OTMeTHM NOMYTHOYTO IJIsi JaJeKUX 3Be3y OyJeT CKashlBATLCS s(hpexr
.aHaNorHuHeld 3(pdekty Dopbea, HabmozaemMoMy B 3eMHoit aTMmocdepe
Acwm. muxe). I[IpH HaNMYUK H3GUPATENHHOTO NOIVIOMEHHS B MeK3Be3/JHOI .cpe-
.Ile, CBET 3Be3/Ibl OyJeT MEHSTh CBOH COCTaB 0 Mepe YBEJIHYEHUS ONTHYECKO-
‘TO MYTH B CTOPOHY GOJIbIIEr0 yMeHbIICHHS HHTEHCHBHOCTH KOPOTKOBOJIHOBO-
ro HajdyueHuf. BcllefcTBHe 3TOTO0 MHTErpasbHbIH KO3(p(HIHEHT NOTJIOIIEHHS
UL MEXK3Be3JHOH MaTepHuH, orpefensieMblil 110 Goflee AajleKuM 3Besfam, LJsi !
KOTOPBIX ONTHYECKHe NYTH OyAYyT GONBIUHMH, JOJIKEH IOAyYaThC MeHbIIHM,
*yeM onpejesseMblil o 6oJiee OJU3KHM 3Be3gaM.
Hrak, nonb3ysicb NMOHSATHEM SKBHBAJEHTHON AJMHBI BOJHBI, MBI ¥ HJIs
-+ CMOXKHOIO H3JIyueHHs IOJYYHM COBepIIeHHO CcTporo Gopmyny:
Aw=a5r=1.086k(0,)8-r + a(X,)-5-7, (74)
aHaJIoTHUHy0 dopmyde (67) Iasi MOHOXPOMATHUECKOTO H3JIydYeHHUS.
_ My BHIHM, CcHeZOBaTeNAbHO, 4YTO I[NPH H3YYEeHHUH
"KOCMHYECKOTIro HNOrJOLleHHs Hago NOJNbL3OBAThCHA IK-
‘BUBAaNeHTHOH JQJHHOH BOJHB, a4 He LAPYyTrumMu, OOBEu-
“HO NOpPHMeHSeMBIMH, BHIAMH OCpPeAHEeHHBH X IJIHH
"B OJI H.

! Ha menpuronHocTh MJs 9TOTO jelcTBYOMEH (B HalueM cayuae H -9¢hdeKTHBHON)
. IUTHHBl BOJHBI YKa3biBanoch Takke Cupcom [94].
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Jlnsa onpeaeneHusi ), HeOOGXOAMMO 3HATh H3OHpaTesnbHblE CBOHCTBA all:
“flapaTyphl—ee CHNEKTPANbHYIO UYRCTBHTENBHOCTb &44). CIelyer OTMeTuTb,
4TO SKBHBAJIGHTHAs JJIMHA BOJNHbLI GyNeT Majo OTJIHYAThCS OT CpefHel, Lef-
~cTByIOlIeH ¥ 3(Q(PEKTUBHOHA MJIMH BOJH, €CJIH IPAJHeHT pacrpe/iesenns sHep-
rur I(A) B obyacTH CIEKTPAJbHOH UYBCTBUTENBHOCTH alapaTyphl HEBEAHK.
Bro oueBngHOo u3 Qopmyn (55), (56) m (57).

Ha OCHOBAHHM H3JOKEHHOIO BUANM, 4TO HNPHXOAHMTCH (e3yCNOBHO Ipel-
I0YecTh HCCJAENOBAHHE CHEKTPAJbHOH UyBCTBHTENBHOCTH —almnapatyper He-
{I0CPe/ICTBEHHBIM ONpeJcneHusaM dQ(eKTHBHON HIIH H30(DOTHOH JJUH BOJH.

He cnepyer 3abbiBaTh, yTo JlaGopaTopHOE ONpe/esieHue n306upaTeJbHbIX
CROHCTB anmapatypsl MOXKHO 0e30rOBOPOYHO HCIOJB30BATDH AJS JanpHel-
Hieft aCTPOHOMHUECKOH HHTEPIpPeTaly JMIb B Clydae NMPUMEHEHHH pediex-
;TOpa B KauecTBe NHTAIOUlel chcTeMbl. IIpn  HCNONMB30BAHHMU pedpaxrtopa
BCErza ecTh ONMACHOCTb, UTO M3-3a XPOMATHUYECKOil aGeppauuu KpaiHue JIyyH,
ganpuMep yJAbTPadUONETOBbIE, BBIALYT YaCTAYHO 3a MPEIEJbl Juadparmel
nosist sdekTpodoroMerpa. DTO NPHBENET K HECOOTBETCTBHIO PACCUMTAHHOTO
913 OCHOBAHWH J1a6OPATOPHBIX M3MePeHHH M (haKTHIECKOTO—/eHCTBYIOMMX T10-
TOKOB w (A}, UTO B CBOIO ouepejb NPHUBEJeT K HeBEDHOMY 3HAUEHHIO sl SKBH-
\BAJICHTHO [JMHBI BOJMHBI, TIONYIaeMOH Ha OCHOBAHHH JaGOPATOPHBIX NAHHbIX.
{Tono6Hoe siBJeHHe Oburo obmapyxeso XamrTepom, MaprTuHOM H
Arxusconom [44] B padore D ubu [58].

IIpu NnaGopaTOPHBIX OMPEeNeJNEHUsIX H3CHPATEJbHBIX CBOHCTB  SJIEKTPO-
()OTOMETPUUECKOH aIMNapaTypsl OOBIYHO ONPEAENAIOT PA3ACJILHO CHIEKTDAJD:
HYIO UYBCTBUTENBHOCTb (POTOINEMEHTA @ (A), CHEKTPAJILHYIO HPO3PadyHOCTH
npHMeHAeMbIX (PHIBTPoB—f(A) a TakXKe MOTePH B onrtuge—O (01 [98, 48, 671].
“CriekTpaNbHasi YyBCTBHUTEJIbHOCTb BCEH 3J1eKTPOGOTOMETPHUCCKON yCTAHOBKY
TIONYUHTCS,, OUEBHAHO, B Pe3y/bTare NEPeMHONKEHHs BCeX STHX (DYHKILHA:

s =0 FN e (15)
‘HaunGouxbiiive TPYAHOCTH BCTPEUAIOTCS NPH ONpene/eHuH (ONONE

OuabTPE HCCAeRYIoTCs], OGBIYHO, B MApaJIe]bHOM CBeTe, uTO He COOT-
‘BETCTBYET YCJTOBHAM HX YCTAHOBKH B 3JEKTPOPOTOMETDE, OCYLLEeCTBISAEMOR
“Beerna B CXOASIIIEMCST HIH pacXomslleMcss Iydkax. B stom ciydae st dex-
“TMBHAs TOJLIHHA (QUALTPAa OYAET, XOTS M OUeHb HE3HAUHTENHHO, HO BCe HeE
HECKOJBKO 60JblIe, ueM IIPH ero McClIeJOBAaHHK B Mapajjle/IbHOM CBETE. eii-
CTBHTEMBHO M3 puc. 18 BuauM, uTo d(QeKTHBHAA TOJILUHA ¢unprpa AAA
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64 'mapa mnepsasn

0CeBoOro pacxonoduierocsi CBeTOBOrQO INOTOKAa 6ylleT paBHa
27 Py

tO
le =
- f [10)0d0as,

0
[ ¢]

rAe /(p) MyTb CBETOBOIO Jiyya B GUJIBTPe AJIs paamnyca p, PpaBHEIH OYeBAJHO:

tsec §. [lepexoas K nmepeMeHHON ¢ H BEHINOJNHAS HHTerPUPOBaHHE, HAXOAUM /IS
OTHOCHTEJIBHOTO 3HAYeHHsT 5(P(PEKTHBHOM TONHHE QHUABTpA:

Lyy 2
—;— =3 cotg? , (sec’p — 1) (76)
0
B Ta6nune VI npuBenensl 3HaueHHs OTHOCHTENBbHO yBesuuenus 3¢ dex-
Lefs—to

THBHOH TOJIUMHEI (GUIBTPA - MJs psjfia CBETOCHJ MHTAIOMIEH CHUCTEMbL:

0

PaccmarpuBaembiii  addekt crasosutes CKOJIBKO-HHOYAb CYIIECTBEHHBIM
JHWb A7 OYeHb OGOJbUIMX amepTyp NyYka. B cayuae Hame#l cHCTeMbI:

(D/F=1/15) unpuMeHeHHs CXeMbl BBIXOJHOTO 3payka (yMeHbluawouiei-

Pacxox/eHHe MOTOKA, NAaaloOero Ha (UJIBTP) PacCMOTPEHHBIH 3(PMEKT HH-
KaKoro 3HAUeHHsT He HMeer,

Ta6muua VI

D/F I [(2er7—15) [ 2,] - 100

1/10 0.0/,
1/5 0.39,
1/2 059/,

HccnenoBanve u3GHpaTesbHBIX CBOHCTB Haulero (oTOMETpa Mbl HOCUH~
T4y 1eJeco06pasHbiM BECTH B YCJOBHAX BOSMOXKHO Gojiee GIM3KHX K YCIO--
BUsAM HaGmojeHu#. Mbl OTKasaJHChb OT PasfelIbHOTO HCCIeNOBAHHA OTAEJ]b-
HbIX 3JIeMEHTOB 3J1eKTPO(OTOMETPa, NpPeANouTs HCCAeLOBATh €ro CIeKTpaJb-
HYI0 4yBCTBHTEJIBHOCTL B I[€JIOM, KaK 6e3 CBETO(HILTPOB, TAK H ¢ OOOHMH
npumenseMbiMH ¢GuiabtpaMu BG3 n GGl1. Tlono6Hoe mHccieNoBalHe HMeeT
3HaYUTeNbHble NMPEHMYIIECTBA, IIOCKOJbKY OJHOBPEMEHHO YYHTHIBAIOTCS, e3-
KaKHX-JIMGO NOTONHUTENbHBIX HM3MeDEeHHH, NMOTepH B  ONTHKe ¢doTomerpa,
BCIIOMOraTesIbHON JMuH3e noss (auHse Pabpu) H CTeKJNSHHOM OKHe KOpmyca,
OCHOBATEJILHO 3aJe/laHHOM B NPHOOpP, BHIHHMAThL KOTOPOe MAJISl OTAEJALHOIO-
HCCJIEIOBaHAS ObLIO Ohl MOITOMY KpaiiHe HeXKeslaTesbHo.

TlpuHUDUNHANBEHAS cXeMa HCCJe/JOBAHHS u36HpaTeNLHBIX CBOHCTB (HOTO-
MeTpa gaHa Ha pHc. 19. ‘

B xauecTBe AHCIEPrupYIOEl CHCTeMbl MBI HCIONb30BAJH OXHHAPHBIA:
CBETCCHIBHBIH MOHOXpoMmaTop Lleficca, qmo6esno mpenocrasiennnist Macrury--
ToM xuMHH Axajemun Hayk Ipysusckoit CCP. Cserocuia MOHOXpO--
Mmatopa 1/5. OH uMeer JBe CMEHHBIe ONTUKU: CTEKJISHHYIO Ui H3MepeHH B-
HHTepBase 385 mp—750 mp ¥ KBapUeByl (OGBEKTHBbHI axpoMaThl M3 KBapLa:

M KaMeHHOH Coin) — Ans uHTepBana 250 mp — 405 mp.
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OrcyTeTBHE HEO6XOAUMOTO J1a60paTOPHOTO HCTOYHHKA YIBTP ahuONETOBO-
T'o CBeTa 3aCTABUJIO HAC BOCIO/B30BAThCH CBeroM COMHIA, YTO HMeeT, MeXK~
Ay IPOUHM, M CBOM SHAUHTENbHbIE NpenMyInectBa. CONHEYHbI CBOT MOAABA-
¢st B J1abopaTopHio 1pu GamHe 33-cm pedyiekTopa uyepes crenHaTbHO npoje-
JIaHHOe OTBEPCTHE B CTEHe JAGOPATOPHH NOCPEACTBOM NPHMHTHBHOTO TeJIHO-
CTaTa, IPHCNOCOGIEHHOrO HAMH U3 IITATHBA KOPOHAJBHOTO 3JeKTpooTOMET-

pa (puc. 20). [luamerp aJIOMUHHPOBAHHOIO SepKajia TeIHOCTATA paBHsICH

200 mm. BBuny orcyrcTBHS wacoBOro Mexamuama THAMPOBKA OCYIIECTBISAIACH
'OT pyKH,

Conmye

e
/

g R - - -
“
i d

A
N\
A
‘FM(Z&

Puc. 19

>, Monoxenne Comnna na wenn MOHOXPOMATOpPa KOHTPOJHPOBAJOCH MO~
CPEACTBOM HHBEJNVIHPA M BCIIOMOTaTeNbHOro sepkania 1 (Puc. 19, 21). Kou-
AEHCOPOM CIYXKUIO chepuuecKoe aNOMHHHPOBAHHOE 3epKano 2 [©=250 mm],
YCTaHOBJICHHOE Ha pedTepe ONTHYECKOH CKaMbH 3. CBETOCHJIA 3TOrO 3epkana
(1/5) coorBercrBOBaNa CBETOCHJE MoOHOXpoMaTopa. Ha BTopofi onTHueckoi
CKaMbe 4 ycraHaBJIHBAJICS TepMOdjeMeHT Mo, KOTODHIM H3Mepsjcs cBe-
TOBOH IIOTOK, BBIXOAHMBIUMHA M3 BTODOH LIesw MOHoXpomaTtopal. Tepmortokn
H3MepsIACh ranbBaHoMerpom llepnuxe Z,.
llpn uccnenosannu (oromerpa TepMosJIeMeHT CHUMATCH ¢ ONTHIECKORN
| CKaMbH U Ha Hed yCTAHABJIHBANACH BCHOMOTATENbHAS JIHH3A thoToMerpa.
| .OTa JHH3A NPOEKTHPOBANA BBHIXOASIIMI H3 MOHOXPOMATOPa CBETOBOH IOTOK
| Fa c1oit poTosNeMeNTa, HaXOISIIErocs Ha CBOEM OGLIYHOM MecTe b Kopryce
| npubopa. Tlocrenunuil ycramaBauBamcs TakKe Ha BTODOH  OIITHYECKOH
| ckambe. HM3mepenns ¢oToroka Beancs mpu momomm 3ePKaJBbHOTC TalbBAL -

* Ha puc. 21 Ha ckaMmbe 4 yCTaHOBIEH KOpIyc (pOTO3JEMEHTA KOPOHAIBHOTO 3AeK-
TpodoTOMETPA 5, HCHOAB3OBABUIMECA HAMH ISl HCCLELOBAHHA CHEKTPaILHON UYBCTE.
TENLHOCTH PAIMUUHBLIX (POTOSNEMEHTOB. )
S. 232boyBhol suhbmgod, mdbghg, dogm., M 14
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meTpa. PaccTosHHA MEXAY BBIXOMHOH II@ibl0 MOHOXPOMAaTopa, BCIOMOTa- ‘
* 'TeJbHOM JHH30H U POTO3/IEMEHTOM OBLIH MOAOGPAHEl TAKHM 06pasoM, YTOGH 1
C OIHOIl CTOPOHHI Bech BBIXOASIUMA MydYeK NepeXBaThiBAJICA JHH3OH, a ¢ ApY-
YOl CTOPOHBI OCBellaJach T2 K€ YacTb IOBepXHOCTH (OTO3NeMeHTa, UTO H
NPH ero ycTaHOBKe Ha peduiektope. DTHX YCIOBHE MOKHO ObLIO JOGHTHCH
b npu BHe(OKaMbHON npoekrdpopKe CONHIA HA BXOJHYHO INeNb MOHO-

Puc. 20 .

xpomatopa. IIpu paGore B BHIUMOH OGNAacTH CHNEKTDA, CBETOBhE MOTOKH
6bLIH HACTOJNIBKO BEJIHKH, uTO BHehbOKaJbHAS NPOEKTHPOBKA Ghina HeoOxoau-
Ma ¥ u3 5THX coobpaxenuii. Ho npu paGoTe B yabTpagHONETOBOK o6nacta
OTGPOCH CTAHOBWJIMCH HACTOJNBKO MAJBIMH, YTO 3TO BEJO K CYHIECTBEHHOMY
HOHUKeHHIO ~TouHocTH, IIpH u3MepeHHH (DOTOTOKOB B YJIBTPa(hHOJIETOBOM
O6JACTH  WCOONB30BajJach  NOJHAS YYBCTBHUTENBHOCTh TalbBAHOMETDA
(1/64 =5.7-10710 afies) BMeECTO NOHMMKeHHOM, NpHMeHsBILeHC NPH padote

B BUAMMOIT o6aactu (1/og =4.1-107% a/pexn).
ITpu M3MepeHHH TePMOTOKOB Mbl HE MOTJI NMOHTH aHAJOTHYHBIM IHyTeM
BBUJY 3HAYHTENbHO MeHbliefi UyBCTBHTENbHOCTH TepMmosjeMeHTa. Ham ocra-
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—————

¢BAJIOCL H3MEPHATL TEPMOTOKH NPH (DOKAMBHOL poektuposke CouaHna Ha
BXOLRYIO JUe/fib MOHOXpomartopa. Kak moxasamy CISNHANbHbI®  H3MepeHHs,
“OTHOCHTENILHO® paclpefieeHie SHepruu IPAKTHIECKH He MEHAJOCh NPH pags-
JIHYHOH hoxycuposke CourHia.

Ilpu usmepenusx co CBeTO(HILT
*HOM Kopnyca ¢oToMerpa. Aneprypa
pe3 QUIBTPEl Gbina NpH 3TOM MeEHb
Pe, HO, KaK Mbl yKe BHIAENH BRILI
MOKHO IIOJIHOCTBIO NpeHeGpeusp.

s ycTpaHeHWs BNMSHHS JUHHE CONH
TEPMO3JIEMEHTOM 1 (hoTOMETp
He IUeJH, XOT caMma LIHpH
*CIeKTpa,

PaMH, nocliefHue BBOIHJIUCH nepen OK-
CBETOBOTO IIOTOKA NPOXOAMBINETO ye-
1e, 4em IpU HaGJIOACHHSAX Ha peduIeKTo-
e (rabmuga VI), stum o6cTosTennernon

CUHOro CNexKTpa HaGMIOLeHUs C
OM BeJIUCb BCerJa IpH OAHOH W TOH Ke LIHpH-
Ha IUeJIM MeHsIach I PasiaHYHBIX yuacTkos

Puc. 21

Ilpu paGote ¢ onunapubm MOHOXPOMAaTOPOM OYeHL ONACHO BJHSHUS
paccessHioro csera. JJisi yMeHbLUEHHS] 5TOTO d¢derra B yasrpaduoseTono
~00J1acTH, re OHO 6yaer HanGospIIuM:, MBI BBOJMIH burbTp UG2. Ocratoy-
HO€ BJIMsAHHE PACCEAHHOrO CBETa YYATHIBAJIOCH CHEAYIOLIHM o6pasom, Hak-
~IOH5% BECh NaTPYOOK BEIXOMHON IUENH BBEPX MJIH BHU3 (mpu moMomH cnemy-
-4JIbHO NpPeJHasHAYeHHOro JJIsT H3MeHEHHs HaK/JIOHA BHHTA 6 puc. 21) sa-

t Otmernnm GoablIyl0 BLITOAY HCNOAb30BaHMs CONHIA TO CPABHEHHIO C JaMOOH Ha-
KalnBanust ¢ TOUKH 3PEHHH MEHbIIETO BIHSHHA DACCESHHOIO CBETA (OTHOCHTENBHO G60OMb~
-lIasg HHTEHCHBHOCTDL YJLTPa(HONETOBOTO CBETA).
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CIGJBKO, |TO CHEKTP BBIXOAHJI 3a e Npeielibl W, NePeloCTHPOBAB MO BB~
coTe TepMO3JeMeHT Miau (DOTOMeTp, MbI MOLIH H3MepuTh dderr paccesH-
HOTO CBETa /s Pa3JMYHBIX NJIHH BOJIH, a 3aTeM H y4ecTb ero Ipn NocJaeay o=

IHX H3MepeHHsiX. MakcuMaspHbl 3(QQekT paccessHHOro csera  COCTABJULL:
MeHee 29, or HauboJbiero orépoca (npH A=37350 ﬁ)).

Ha6monenus Aas uM3ydeHdHs H36HpaTeJbHBIX CBOMCTB anmapaTyphl Be-
JIKCh TOJIBKO B COBEPIIEHHO SICHYIO NOTOAY, He CIHIIKOM LajleKo OT MepHina--

wo 4\

50 ) .
6 (M) .
30 |
7

60 ,
6
s
40 3, (1)
30

20 4

o T T T v T vy T g
Yoo 3500 4000 4500 o 5000 5500 $o00 4

500
- : — S

Puc. 22

wa (B yacoBbx yrnax =+ 2A). Hac mopasusio moCTOSIHCTBO CNEKTPaJbHON HPO3~-
pauHocTH atMochepsl Ha Kano6uiu. Habmonenusi, BHIIOJHEHHBIC B Pasuy:
Hble J(HH, TIOC/Ie TMPHBEJEHHS K ONHOH IIKaje, NPAKTHYECKH COBIANAIH.

CrekTpaJipHas UyBCTBHTENILHOCTb 3JIEKTPOPOTOMETPA Gbuta HccaenoBa-
Ha ¢ OBOMMH TNpPUMEHSIBIIMMHCA (HOTOIIEMEHTaMH. Haubonee cyuiecTBeHHBI~ -
MU SBJSIOTCS AaHHble Ads (porosnementa ®3JI-2, ycTaHOBJIEHHOro B CeH--
TaGpe 1943 r., MOCKOJNBbKY 3a OCHOBHYJO CHCTEMy Karajora Oblla NPHHATA
(ucTeMa, ToJy4YeHHas ¢ STUM (OTOINEMEHTOM 33 IePHON oKRTsI6pb 1945 -~
mapt 1944 roga (cm. raasy IV).

Ha puc. 22 npuBOAATCS Pe3yJbTAThl U3MEpeHHi CHeKTPaJbHOH JyBCT- -
BHTEBHOCTH 3jeKTpodoToMerpa ¢ PIJI-2. Jlnsi uaMepeHui, BBIMOJHEHHBIX
(\) u o, (1)), UPUBOAATCS BCE OTHETbHBIC HabJoaeHus; st

¢ duanrpamu (o'
KpHBOH, MOJLyUeHHOHK Ges puabTpa (o' (1) )—TONBKO CpPefHHE TOUKH. B oGaa-

CTH 3100——4050?\ U3MEpEHHS BEHCH Ha MOHOXPOMATOpe ¢ KBapLeBOi ONTH-
xoit, a B obmacti 3950—7500A—co crekssinuoi, IlpuBOgHMBle Ha PHC. 22
3HAUCHHS €CTh OTHOLIEHHS (DOTOTCKOB K COOTBETCTBYIOUIMM  HM TepPMOTOKAM,
| TOJTyYaBLIMMCH JUISL TOH 2Ke JHHBL BOJHGI, NPH TOf ¥Ke UIHpHHe LiedH. DT
OTHOILleHHs TIpHBEIeHBl X rakoMy MacwraGy (oOmeMy Aus BCex KPHBBIX) , .
TP KOTOPOM MaKCHMAJbHOe 3HAUeHHe CIIEKTPANbHOH ~ UYBCTBUTENBLHOCTHY
vieKkTpodoromerpa 6e3 ¢unprpa paensercsa 100.
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Annaparypa 69

Mbi orpaHU4HBAEMCST TOJNBKO 5THM UEDPTEKOM, U3 KOTOPOr'O MOXKHO CY-
AHTb O TOUHOCTH M3MepeHHH. Mbl He MPHBOAUM UM(pPOBEHIX AAHHEIX, IOCKOJb-
Ky Hac B KOHEYHOM CYeT® MHTEPECyeT CHEKTPaNbHAs YyBCTBHTEILHOCTL BCEH
3JEKTPOPOTOMETPUUECKOH YCTAHOBKH, a HE OLHOTO TOJbKO 3JIEKTPOOTOMET-
pa. Ilonpo6HLie NaHHbBE NS Beell YCTAHOBKH Mbl npuBejeM HiKe, IIOCTe pac-

' CMOTpEHHsI BONpoca 06 H3OHpaTeNbHOM OTDAKEHHH cBeTa B Pedulekrope.
Ins ompenesieHns: oTeph NpH OTPAKEHUH OT ANIOMHHHPOBAHHEIX 3€p-
Kaa pe(IeKTOpa MBI MOTVIM HCCAGLOBAThD TOJBKO OJIHO TJIOCKO® H3CMHTOBCKOE
- 8ePKaIo. IJTO sAcTaBJAeT CAeNATh TPEMNONOKEHHe O COBNaTeHHH nabupa-
TEJIBHOIO OTPaXKCHHsI OT BCeX TPeX sepkaj. Bce OHH 6BLTH OZHOBPEMEHHO
AIIOMHHHDOBAHBL 3UMOH 1940 roza u HaXOLW/INCH B OJMHAKOBBIX VCJIOBHSIX
sxcnnoaranuy. OfHaKO napaboJHuecKee 3epKajlo GBUIO OHAIK/IEI (B nexat-
pe 1941 roga) npoMmbITO a30THOH KHCJIOTOH, Tocje Yero OOHAPYXKHJIOCH He-
ROTOpOE mokpacnenuo nseroBo# cucreMmel (1. III, § 10). CrenoBarensro
Halle MpeinoJoxenHe o TOXACCTBEHHOCTH OTPAXKEHHS OT BCeX 3epKaj He
BIOJIHE CTPOro M sIBJsieTCsl JIMIIb HEKOTOPHIM NpHOJHKeHHeM. HMccilenosaTh
BCC TpU 3epkasla MBI, K COXKANECHHIO, Ho MMeJH TEXHHYECKOH BO3MOXKHOCTH,

Puc. 03

Msbuparennnoe oTpaxenue 0T HICMHTOBCKOLO 3epkana OblI0  Onpefe-

- JIEHO coienyomuM o6pasom. Ha peiitepe Bropoli ontuueckoi CKambu (pHC.
19 u 23), yCTAHOBJIEHHON 32 BBIXOLHON LHeJIHIO MOHOXPOMATOpA, YKPeIsiIcs

KPOHLITEHH C TOPHSONTANLHBIM PBIYrOM, BPAIAIOMUMCS OKOJIO BEPTHKAJIb-

HOH OCH peuTepa ~- B3SATBIH ¢ HalleHd YCTAHOBKH JJISi HCCJIeN0BAHHS pacceu-

waiomux sxpanos 1201 (Puc. 23). Ilosoporsl priuara morsu OTCYUTHIBATELCSA
110 paspeenomy Ksajpanty. Ha koHue phuara ykpemrssics BenTHIIbHbGH

+CEJIeHO-TeIIYPOBLIT (poTCdeMent. Boiblioll pasmep uyBCTBUTENBHOH 10
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70 , l'naBa nepBas

BepXHOCTH (poTo3JIeMeHTa ObecneunBaJl HCIOMbL30BAHHE BCEr0 CBETOBOIG
MOTOKA, BBIXOAMBINET0 M3 MOHOXpOMATOpa, 6e3 NpUMeHeHHS KaKof-muGo«
BCrioMorarenbHOl onTHkH. CreKTpasibHas YyBCTBUTENBHOCTh 3TOFO0  (OTO-
SJIEMEHTA OXBATHIBANIA BeCb MHTEPeCYIOUIUH Hac AMAanasoH JJAdH BoaH (300—
750 mu.) \

Hamepenus Besmuch B Clefylolleil mocaefosaTenbHoctd. CHavana, 1pH-
IIOJIOXKeHHH (DOTO3JIEMEHTa HA BBIXONHOH ONTHYECKOH OCH MOHOXpOMATOpa,.
H3MepSIUCh BHIXOASALIME M3 HEro CBETOBBblE NMOTOKH. 3aTeM phlyar KPOHMITEH--
Ha nosopauuBajcsa TouHo Ha 90°, a Hax LEHTPOM BpAIUeHHS] KPCHIUTEHHA:
yCTaHABJAHBAJIOCh HCCJefyeMOe 3epKallo, LeHTPHPOBaBlIeeCs TaKHUM 06--
pasom, 4To0Hl ocBelllafack TOYHO Ta Ke IOBEPXHOCTH (OTO3JNEMeHTa, uTo H’
npHu npamoM u3MepeHuu. IJocsie u3MepeHHs: CBETOBOro MOTOKA B 3TOM MHOJO-
JKeHHH, H3MepeHHs TNOBTOPAIHCH IPH INPSIMOM TOJOXKEHHH phlyara, Ges He-
nbityeMoro 3epkasia. CoBepLIEHHO OUYEBHIHO, YTO OTHOUICHH® H3MEPEHHDBIX
MOHOXPOMAaTHYECKHX [OTOKOB B OTPAXKEHHOM M IIPSIMOM CBeTe Jaer HCKOMOoe:
3HaueHHe MOHOXpOMAaTHuecKoro Ko3hbhHUUeHTa OTpaxeHHd.

Ilpu n3meperusix B yabTpaduoseTOROH 00JACTH, IS YMEHbLICHHS BJH--
SIHHSI paccesiHHOro cBeTa Obul npuMeHeH ¢Guiantp BG3. Mcrounukom csera,.
KaK H BO BCEX BBIIOJHEHHBIX HAMH HCCIENOBAHHUSX H3OHPATENbHBIX CBOHCTB
annapatypel, 6ewmo ConHie.

Peayapratel usMepenuil npueefiednl B Tabauue VII. Bo BTopo#l rpade-
5TOff TAGMUUBI NpUBeleHH HaONIOAeHHBle 3HAYCHHS MOHOXPOMATHUYECKHX

K03 (PHIMEHTOB OTpaXeHHs: HICMHUTOBRCKOTO 3epKana 7,(A); B Tperbed —

TIPHHATHE Cria)kenHble 3Havenust r(A) JlaHHble TaOmuubl [TPUBCAEHDI
TAK)Ke Ha pHc. 24 (KpyKKH), HA KOTOPOM I/ CPaBHCHHS JaHBl TAKMKE 3Hade«
Hus1 ony6ankoBannble [TeTttuTom [80] (kpecTHru).

1.00 ¢ |
{A)
0.%0 - cp 80 2% o ., :

L %o® o 0

T C? ¢

0go4 °©

1 1 1] P ‘l ¥ I L4 i 7 a.

Y00 Yooo 5000 6000 Y.
Pue, 24

CpaBuenre 00OHX DSIHOB IMOKA3HIBAeT BechMa XOpoliee coryacue. Hamer
3epKaJio JlaeT JHIIbL HeCKOMbKo Gojee GrICTpoe MajeHue KO3(pduinenra OT-
pakeHust B yJIbTpa(uONeTOBOH 06JIacTH.

Terepp Mbl HMeeM Bce HEOGXOZHMOe JJist ONpeNesieHHs CIeKTPanibHOW

YYBCTBUTENBHOCTH BCeH 3JeKTPO(OTOMETPHYECKOH YCTAaHOBKM B HeEJOM, KO- -

Topast OyAer paBHa, OYEBHJHO
() =d MNP

H -COOTBETCTBEHHO M1s o,(A) u o, (A). O chiemaHHOM HaMu JONYILIEHWH paBeH--
¢TBa r{(A) IJs BCeX Tpex 3epkas pedJekTopa Mbl yXKe I'OBODHJIH BBhILIE.
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Ta6auna VII

A | roh | r )| Mpumeyanue A | rnl | r | - Tpuvevanue
330 mu| 0.817 | 0.817 |[kBapu. ont. ¢ puabTp. BG3|| 475 mu| 0.890  0.884
340 0.826 | 0.825 | » » » || 500 0.883 0.8"8
350 0.835 1 0832 » » » |l 525 0.890 o.g0
360 0.843 | 0.840] » » » I 550 0.891 0.891
370 | 0845|0847 » » . | s75 | o891 | 0.891 4 CTeK.. ont. 6es
380 | o0.857 0852 . » » » || 600 | 0.888 | 0.891 uabTpa
390 0.852 | 0.856 | » » » |l 625 o9ot | 0.891
400 0859 | 0.860 | , » » » || 650 0.888 | 0.890
425 0.865 | 0.869 | crexa. onr. 6e3 puaALTPa; 675 0.880 { 0.835
450 0.868 | 0.877 » » » i 700 0.380 | 0.880 1)

3HaueHus CHEKTPAJbHOM YYBCTBHTENBHOCTH Beefl Halllell 3/1eKTpodoTo-
METpHUYECKOH yCTaHOBKM NpuBeneHnl B TaGmuue VIII, me Tpelylomtell Kaxux-
60 noscHeHui. B Hell maoTca TakXKe JaHHble IJif CIHEKTPAJbHOH YYBCTBH-

Tatauna V1

Portosnement PIJI-2

$orosaement PIJI-1

Aol oem | e ® | 9! s | @ | oW
310mu 2.4 ! 16 1.0 0.6
320 142 10.0 3.8 2.7
330 38.4 l 26.2 18.3 11.9
340 62.6 46.8 34.6 24.6
350 80.4 64.6 §7.1 45.2
360 92.7 754 779 62.8
370 98.4 l 81.6 89.6 74.0
380 99.8 ¢ 830 95 4 78-3
390 100.0 82.2 98.6 79.4
<00 99.4 : 777 100.0 78.3
410 987 L 707 99-4 71.2
420 97.4 } 58.9 96.9 58,3
430 95.6  f 47-4 94.0 45.6
440 94.2 - 34-5 90.4 32.7
450 93.0 23.5 86.5 21.9
. 460 91.8 1.7 0.0 82.7 127
470 90.5 4.5 1.6 78.8 4.2 2.3
480 89.0 1.1 13.1 75.0 1.0 15.4
490 86.4 0.0. 47.1 70.2 0.0 38.5
500 82.9 62.1 65.8 §1.5
510 78.8 66.5 63.5 54.4
520 711 66.2 © 577 51.2
530 67.5 60.8 51.3 46.2
540 60.2 53.9 45.6 40.8
550 §2.1 46.8 40.0 354
560 44.0 398 33.7 30.8
570 36.6 32.4 27.9 25.4
530 28.6 25.4 223 20.2
590 20.0 18.1 17.3 16.0
600 12.6 12.0 120 11.5
610 78 7.2 8.0 7.7
620 42 4,0 5.0 4.4
630 2.6 2.4 21 1.9
640 1.8 1.6 1.6 1.3
650 1.3 1.1 1.2 1.0
660 09 0.8 0.6 0.5
670 0.6 0.5 04 0.3
0.3 .

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7




Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7

72 T'uaBa nepsasn

\TEJILHOCTH yCTaHOBKH ¢ (orossnementom $IJI-1, ¢ xoTophim Beanch Habmo-
JeHust ¢ BécHul 1940 r. no 1.1X.1943 r.

Ha puc. 25 mpuBefeHBl 3HaUYeHUS CNEKTPANbHBIX UYBCTBHTEJIHLHOCTEH o)),
o (}) ¥ g, A). monyueHHble [JIs Hallell annmapaTyphl ¢ doroatementom PIJI-2.
Ha stom PHCYHKe T0JL MIKAJION JIJIHH BOJIH IIPHBEAEH CIEKTDP BOAOpoxa, MO-
Ka3bLIBaIOLIMl, UTO NPAKTHUECKH BCe BOJOPOJHOE INONJIOIIEHHe, BKIKOYasg K
HenpephIBHBIE KOHTHHYYM 3a roJioBoil cepun bBanbMepa, nonagaer B 06aacTsb
o, (). O6Gunactp xe o, ()) NPAKTHYECKH COBEPIICHHO CBOOOJAHA OT BJIHSHHSA
BOLOPOAHBIX JUHAH. [l Hallleli LUReTOBOH CHCTEMBI JOJIKHBI, CNE0BATENLHO,
0c060 pe3ko BhIABHTHCS Bee 3(deKThl H3MEHEHHs BOAOPOLHOro MOTVIONIeHHSA - 4
H B 4aCTHOCTH 3¢peKkT aBCcOMOTHOH BEJHYHHBEL.

%
00

» R
)

" .0

0

TN

¢

TR T 1 T ; 1
oo 0 WwF Mg Fhge 5% w A ed*
Puc. 25

&

IToabsysich nanubiMu Tabauuel VIII, He npencraBiser HUKaKOro TpyAa
Ha#TH 3HAUeHHs N1 OCPEAHEHHBIX JJIMH BOJIH, PACCMOTPEHHBIX BhIIIE, W XA-
PAKTEPHU3YIONUX LBETOBYIO CHCTEMY, TOJNYUEHHYIO ¢ (hOTOIIEMEHTOM DIJI-2.
Bce ati 3Hauenns cejieHsl B Tabaune IX.

Tagauua IX

Be3 ¢uabTpa Kentwiit puabTp Cuuufi GuabTP

Cnex1p : |
g | 2 | M hr |on | s | b | %

I
B3 424 mp | AT4 mu | 445 mp | 527 mp | 526 mp | 530 mi 382 mu | 383 inu

B5 427 419 451 528 526 30 387 384

B8 431 423 458 528 527 530 394 386

B9 436 | 429 465 528 527 530 400 390

A0 441 433 473 528 527 530 406 396
|

Am 447 mi i §34 mu 391 mi

HM30(hoTHbIe JIHHEL BOJH NEPECTalOT ObIThb ONHO3HAUHBIME LIS o6nacTi
NPHMEHSIEMOr0 HaMH CcHHero (uIbTpa, NMOCKONBKY KDHBBIE PaCIpeelIeHHs
SHeprHH B CIEKTPaX DAHHHX 3BE3Jl HMEIOT CJOKHEI XOX B 3TOH 006/1aCTH,
0GYCJIOBJIEHHELE BOLOPOJHBIM HOTJIOMmeHHeM (I I11, § 2). D10 u OODBACHSET
orcyTcTBMe X JJsi cuHero duabtpa B TalliHie IX. B ra6mune 1X obpa-
HiaeT Ha ceGsi BHEMaHHMe GOJBLIOG MOCTOSHCTBO OCPEJHEHHBIX IJHH  BOJMH
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Annaparypa 73

JU1ST 2KEITOro (DHJBTPA M BECbMa 3HAYHTEJbHAA HX 3aBHCHMOCTE OT CIIEKTPab-
HOro THIa — JIJig CHHEIO. :

HauGosplinit MHTEpEC JUIsA Ja/bHeHIero Npe/iCTaBJsIOT  SKBHUBAJICHT-
JHble IJTHHbL BOJH AJIST 3BE3] B8—B9. CoorBeTcrBylolLNe 3HAYSHHST OJis YKell-

TOro W CHHEro (PHJILTPOB PaBHBI COOTBETCTBEHHO 527 m 388 mp'.

DKcmepUMeHTAaJNlbHOE ONpeleleHHe ypaBHeHus Ap-
KocTH 3JdekrTpodoromerpa Mo yXe yKasbiBajld Ha BO3MOXKHBIC
HCTOUMUKH YpaBHENHs SIPKOCTH. DTO — HENPONOPLAOHANBLHOCTD  (HOTOSJIE-
MeHTa, H3MEHEeHHe YCKODSIOLIEro HOTeHlMala IpH HM3MCHeHMH Harpyskd B
pens GOTOINEMENTa, KPHEH3HA XapAKTePUCTHKH YCHJIHTENd U IOJIpU3alud
BXOJUIOTO COMPOTUBJieHHs. [lepBblil HCTOYHHK OTHajaeT—Hall (POTOJIEMEHT
CTPOTO CJlelyeT 3aKOHy NPONOpUHOHANbHOCTH. Ilojorne XapakTepHCTHRY Ha-
WWHX POTONIEMEHTOB HCKIIOYAIOT M BTOPYIO HpHUMHY. OD(PEKT KpYyTHSHLI
XapakTePHCTHKH YCHJIHTEIsT HaMH M3YueH (§ 3) um Jerko mojjaerca yuery.
B NpHHATBIX HaM{ YCJIOBMsiX HAGMIOAEHHH OH HE BBIXOAMT NPAKTHUCCKH 32
npefeSibl TOUHOCTH HaMepennit. Xyxe 0GCTOHT HeNO C s dexToM NOJAPH3IA-
LHKH BXOIHOTO comporuBienns. He umes BO3MOXKHOCTH H3YYUTb STOT adexr
TPU TTOMONIH CHELHaIbHbIX HCCIHeNOBAHME, MBI OCIATANH HEOOXOAMMBIM HCe
CJIEIOBATL BeCh JIEKTPOQOTOMETp Ha ypaBHEHHE SIPKOCTH.

s 1aBGopaTOPHOrO M3yueHHs ypPaBHEHMs SPKOCTH Mbl JOJIKHBL Onlnn
HMETh BO3MOMKHOCTb OGECIeudTh CTPOTO HEHTPaNbHYIO Tpajanuio OCBelleH-
HOCTH HEKOTOPOro HCTOUHHKA CBeTa—BO BCeM paboueM HHTEpBase SBE3/L-
Hblx ocpellerHocTel. 1lBeToRol 3KBHBAJEHT 3TOTO HCTOUHHKA AOJIKEH 3301
GbITh JOCTATOUHO BEJHK 110 aGCOMICTHON BeJHUHHE, 9TOObl O00eCNeuuTh yBe-
pPEeHHOe BBIABJEHH® HCCJACLYyeMOro sppexra. YcuoBus OcBelieHus (HoToIE-
MeHTa JOJMKHbl OBbLIM, KOHEYNo, COOTBETCTBOBATH YCJOBHSAM 3BE3AHBIX Ha6-
JIOJEHUH.

YurThiBasi BCe BBINEH3ICKEHHOE, MBI BeJHM JaHHOe HCCnenoBampe CJe-
aywomuM ofpasom. He crumast snekTpodoToMerpa ¢ 33-cM peduiekTopa, Mbl
YCTaHOBWIIH TOCHEMHAI B TaKOe IOJOXKEHHE, 1TO natpy0oOK CBETOBOTO PalHO-
AKTUBHOIO CTaHaapTa yCcTaHaBJAUBAJICSH TOPHU30HTAJNLHO (puc. 26). Cam cran-
JapT YJANSAICH, a Ha ero MecTo CTaBuiach puaparma, 3aKppiTasi TOHKHM
MATOBLIM CTEK/IBIIKOM. Pasmep sTofi muadparmbl Oblt NOXOTHAH Tax, Y10
usobpameHne ee, IPOEKTHPOBABILEECS HA cioft porossieMeHTa, COOTBETCTBO-
BaJI0 PasMepaM BBIXOJHOIO 3pauka OITHUECKON CHCTEMbI PedIeKTOP-2JIeKTPO-
hoTomer)p. .

B 6aue peduiekTopa ycTaHABIMBAJIACh ONTHUECKAS CKaMbd, Ha pefiTe-
pe KOTOpOol YKpeIsiach 9 5 pospTOBAs Jammouka. Haxas Toclenned pe-

) TYJHPOBAJICS PEOCTATOM M KOHTPCJIUPOBANCT TCHUALIM 3epKaJbHbIM BOJbBT-
‘MeTpOM. YCTAaHOBKA CKaMby OOecTieunBana MNepeMellCHie JaMIIOYKH CTPOIG
B0 OCH ONTAUECKOH CHCTEMbl PAJHOAKTHRHOTO CTAHAAPTA.

I'pajanus coeTa OCyUCCTBIISIACh TIPH  HOMOILH BPAILAIOLINXCS  CEKTO-
poB. Mbl mMeJH B CBOEM PACIHOPSIKEHHU HATH TAKHX CEeKTOPOB, YHOTpeGaB-
WAXCS HAMH paHee JJIsl MCC/e/IoBAHMs PACCEHBAIOIMX SKPAHOB [20]. Bce
5T cexTopa OBUTH TPaJyHPOBAHbl IpH TOMOIL KOPOHAJBHOTO anekTpodo-
"ToMeTpa C NpHMCHEHHEM KOMITEHCATIHOHHOH CXeMBl H3Mepernusi (DOTOTOKOB
{§ 3), mcmonbayst Aasi TPAfALHI CBETA 3AKOH KBALPATOR paccTosiHAH.

1 HanoMuuM, UTO STH 3HAUells CHPABEIIHBB, CTROT) [OBOPA, MHUIE nas  GIM3KHX,
“3Re3N, L4 KOTOPHWX MEKSBESAHOE MNOTrOUEHH: €ile HE3H1YHTENbHO (CM. BHILIE).
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14 PmaBa nepmag

PesynbraThl rpajyuposku npupeneHs B Tabaune X, rae JaHbl 3HAUEHMSE
oc/1abJieHHs] CBeTa CEeKTODAMH, BLIPAXKEHHBle B IUKAJle 3BE3[HBIX BEJHUHUH, &
TaKXe CpefHHe OUIMGKH HX ONpemeseHHs..

‘tabanna X
Cexrop Ccaadaenne
CO-1 1006 + o0™o01
CO-li 1.997 + 0.002

CO-11I 3.060 + 0.003
Co-1v 3.961 % 0.008
CO-V | 4.¢83+o0.015

Bpainenue cexropos ocymectsasioch Bpyunyio NPH MOMOIIH NPHCIIOCOB-
JICHHOTO HAMH MeXaHHM3Ma JJIs NEPEMOTKM KHHO-IeHT. Mbl Jerko MOru KO-
CTHTaTb CKOPOCTH BpAILEHUA CEKTOPOB f0 20 0GOPOTOB B CEKyHIy, 4TO CO-
OTBETCTBORANIO 40 BCNBILIKAM CBeTa B CeKyHAIY, MOCKOIbKY CEKTOpa HMeT
CHMMETDHYHbIE BEIpe3kl. Kak nokasanu HaGMOJeHHs, CKOPOCTh BpAIleHHS He

'CRA3bIBAETCA HA 3HAYEHHHU 0TODPOCA, KAK TOJBKO YACTOTA BCIBIIIEK CTAHOBHTCS
Qouabiue 20,

Puc. 26

HpHMeHHH TOJBKO CEKTOpa, Mbl MOrJIH NCPEKPHITL AHAla30H OCBEU.(EH-

HOCTEil, COOTBETCTBYIOUIME 3Be3fiaM oT 4™ no 9™. Ilepememas KpoMe TOro,
JIAMIOUKY MO ONTHYECKOH CKaMbe, Mbl MOIJIM PACIUIHPHUThL JAHANA30H OCBe-

INeHHOCTeH, MOBLICHB €0 10 3HAaueHHH, COOTBeTcTBYOMIMX 3”. Bosee sipkue
B8Be3Jbl, KOTOPHIX ¥ Hac ObLIM CUMTAHHBE eIMHHIL, MBI HAGJIONAMH C MeHb-
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Amnnaparypa 5.

MM BXOAHBIM CONpOTHBIEHHeM. lccienoBanus ypaBHEHHs
XUIIOIAGLOI91009 ‘HALOOHHOMRE00 —| 3™, He

Weyeade
L, TIO9TOMY, HeoOXOAHMBIM.

ApKOCTH LISt
IpeCTaBIANAOCE,,,

Jlaa 1oAroHKH LIBETOBOTO SKBI/IBaJIéHTZi JIAMIIOUKH K 3HAUEHHIO LBETOBBIX
3KBHPRAJIGHTOB 3Be3J MBI YCTAHOBHJH B OIITHYECKOM IyTH CTaHjapra XKeJja-

THHOBBIH (PUJIBTP JHEBHOTO CB
Hee HefiTpaZbHEI aJIOMUHHEB

era. Kpome Toro HaMu BBOAMJNCS Gojiee MM Me-
piit puapTp. IIpu Hakame JIAMIIOUKH B 2.24 B+

Mbl TIONYYHJIH CBETOBOH MOTOK C IIBETOBHIM SKBHBAJICHTOM ~1m0, yro ABHJIOCH.
BHOJEHE XOCTATOUHBIM JJist Hamei uem. To, d9TO [BETOBOH SKBHBAJIEHT OBLI

IOJIOXKHTENEH, TOTA KaK IpH HaOJIONeHH: 3BE31T B8—B9 MuI uMeeM J&JIO C

OTPHIIATEJbHBIMH SKBUBAJEHTAMH, HE HMECT, OUCBH/HO, HH MaJiefilero 3Ha-
wenns. B JAHHOM Cayuae CYLIECTBEHHO JiMlIb aGCOMIOTHOe €ro  3HAUCHHE.
Bpsun M HaZo OTMEuaTh YTO GBIIM MPHWHSTH BCe HeOGXONHMbIE MepbI  JJIsk~
HCKJIIOUEHHs1 BIHSHHS PACCEAHHOro Chefa.

HcciieioBane ypaBHEHHs] SIPKOCTH BEJOCEL B TeUeHHe IATH
CeKTOpHbIe OCHACHTENH HepeloBaliCL MPOUSBOJIHHEM obGpaso,
cexTopa, JaBapiuue GOosblIHe ocnabaenus (CO-III u CO-1V),

Beuepos.
opu  4YeM
HaBMIORATUCE. .

yamle, 4eM JaBaBlliie MeHblUIHE. Cexrop CO-V cosceM He HCIONB30BAJICH, TAK

KaK OH HaBajl CJMIIKOM Goublioe ociabieHue - (COOTBETCTBYIOMee

3Be3ne

~ 9™). JIJs NOMOJHATENBHOTO KOHTPOJsi MOCTOAHCTBA UBETA JAMIOUKH M.
NPOM3BOAMIN YEPE3 KaxKIble nojdaca Habmonenns Ges cekropa (06o3Havae-
Mble HaMH Kak «CO-O»). Okasanock, 4T0 B TeueHHe Jaxe CaMOil MPOLO/IKU-~

“TenbHOH cepuM HaGmonenuit (3.5 uaca)
HIeHHO IMOCTOSHHBIM. D10 BUAHO Ea »HpHMepe
}(BnIONIHEHHEIX 32 OJMH H3 BEUEpCB),

[[BeT JIaMIIOUKH OCTABaJiC# COBEP-
KOHTPOJIbHBIX ~ HAOJIOMeHNI

NpUBOJUMEIX B Tabauie XI, kotopast

XapaKkTepU3yeT TAKIXKe TOUHOCTh H3MEPCHMH, TMOJyYalolylocs Ipu Ha6uoe-
iax Ges ocnaGrenusi cekropamu. CpefHss KBajpaTHdHas OMIHOKA OIHOIO:

KOHTPOJILHOT'O HaOJIOJICHHsI COCTAaRJACT -k 0mQ02.

Ta6anua X1

T

co-0

21k pam
21 40
22 14
22 44
23 27
23 59
o 32

m

7989
. 987
. 988
. 984
. 987
.986
0.983

o]

©C O ¢ © O

113 11BeTOBbIX SKBHBAJEHTOB, HAGMIONABIIMXCS ¢ NPHMEHEHHEM CEKTOPOB,
BEIUHTAJICS IIBETOBOE SKBHBAJIEHT, TONYUYEHHEI HENOCPeJCTBEHHO. DTH pas-

HOCTH
cayuae OTCYTCTBHSA [ocJeHETO BCE

Ac ¥ onpenesdlOT HCKOMOEe YpaBHeHUe APKOCTH. QOueBupHo, 4TO B
Ac JOJKHBL DPaBHATbBCA HYyJI10,

OTBICKAEMCA cefiuac OT CIy4afiHBIX OLIMGOK USMEPEHH).
[MosyueHHbIe cpeflHUe 3HAUYCHHs Ac NpPHBEJAEHH B tabaune XII, B KOTO-

polt faHbl: 0003HAUYCHHE CEKTOPA, YHCIO onpejienienuii nBera (NMOJHBIX Had-
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76 I'nasa nepmasn

- JIIO/IeHnlt 1o cxeme 2-4-4-4-2, NOoJIyYeHHAs PasHOCTh
ee OlpelleIenus.

Cpennioo omu6ky mpu CO-O nazmo IOHUMATh KaK TOYHOCTH pPe3ysbTaTa
OTPEASJCHHS LBeTa JaMNbl 6e3 MPHMeHEeHUS CEKTOPOB.

Ac W cpenHsg own6ka

: Haunete ra6muner XI1 npencrasmens Ha puc. 27. Mul BunumM, uro doro-
“METp [EHCTBHTENbHO HMeeT HeKOTOpOe, XOTH H He3HaUHTeNbHOe, YpaBHeHHE
IPKOCTH, HAUMHAIONIEe CKA3LIBATBCA MJIA 3Be3s ] 5™ B mawem Cliyuae 3TO
YPaBHEHHe OmpefelisieTcsi BeNHUHHOH OTGPOCOB rajlbBaHOMeTpa, 3aBHCAILHX
OT UENOro psifia GaKTOPOB, a He TOJILKO HENOCDPeACTBEHHBIM 3HAUCHHEM OCBe-

- LICHHOCTH Ha ¢orossemente. TeM He meHee Ha pHe, 27 NpHBeJleHa OPHEHTH- £
POBOYHAH 1IKaJa 3BE3/JHBIX BEJHUHH.

Tabnuua XII
Uucao Hab-
Cexrop NIOKEHHH AC
Co-0 22 0™000 =+ 0™000
CO-I . 8 -+ 0.009 0.000
CO-11 9 “+o0.011  0.003
CO-1III 12 +0.009 o©0.002
CO-1v 10 +o0.014 0.008

Hst yrounenus xona kpuBol B obsactH 3™ — 5" Mu LIPOH3BeNH Ha-
~BIOJleHUa ellie JNS JBYX 3HAYEHHUIT OCBEIIeHHOCTH, IepeMellias JAMIOUKY MO
ONTHYECKOH cKaMbe. [lonyueHHBle 3HaUeHHsT Ac TaKKe IpUBeJleHH Ha pHC. 27.

al,
m
0.000 . hd
T [
db10 -
™
0.020
T T T N ] T m
30 40 5.0 6.0 70 8o
Puc. 27

IlpeacraBiisio HHTEPeC CPABHHTL NOJMYYEHHHle 3HAUCHHS H3MEHEHHs
LBeTa C PACCUHTAHHLIMH HAa OCHOBAHWM KPHBH3HBI XapaKTePHCTHKH YCHIHTeE-
-5 (cm. Beime puc. 7). Mcxoms us or6pocos B cHHem bunbTpe (MeHbIIEX B
JlaHHOM cayyae!) ¥ HaGJIIOREHHOTO LBETOBOrO SKBUBAJEHTA JAMIOYKH, He-
Me[JIeHHO HaXOAUM KPHBYIO, HAHECEHHYIO MYHKTHpoM (puc. 27), Hymp-myHKT
9TOl KPMBOH MBI YCTAHOBU/IM TaK, uTOGHl OHA HAHJIYUIIMM O6PasoM COOTBET-
‘CTBOBajIa HaOMIOJeHHOH B 06/JAacTH MalbIX OCBeIIeHHOCTel, T'le BJHSHHE
YpaBHEHHS SIDKOCTH MDPAKTHYECKH OTCYTCTBYET, )
CpaBHeHHMe KDHBBIX [OKA3bIBA€T, 4TO NS GOJBLINX OCBEIEHHOCTEH 5K-
CTePUMENTAJIbHO HalleHHAsl KPUBAs JaeT CYIEeCTBEHHO 6OJblliee  ypaBHEeHHe
FIPKOCTH, YeM DACCUNTAHHOE IO XapaKTePHCTHKe yCHmureas. IloBupumomy
- 3JeCh HI'PAET POJIb NOJAAPH3ALMS. GOJIBIIOTO CONPOTUBJIEHHS.
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Anmaparypa 7t

: Iast sBesp oT 5™ o 4™ OHa CKOJNIbKO-HUOYb 3aMETHO CKaXKeTCs AUUL.
1T HauGomee Geybix 3Besil. Hamommu, 4TO NPHBEJCHHEIE KPHBBI® COOTBET= :
creyloTr HabniOJeHHOMY LBETOBOMY skpuBatenry B 170. Mexny
TeM ¢ (POTO3JEMEHTOM DIJI-2 naubosee Gelble 3831l Hallell MPOrpaMMEL -
JIAIOT HAOJIOIeHHbIE 1[BETOBbIC SKBHBAJEHTH ¢~ — OMS, uro It 4™ Jaer
nonpasky -+0mC05. C oT0s/1eMEHTOM ®3JI-1 naumbonee Genble 3Be3ALI Ad-
BANU ¢~ — 1m0, HO 3aT0 C 3THM (POTOSIEMEHTOM moJry4anich OrGpocsl B.
JBa pasa MeHblle, UTO B KOHEYHOM MTOTE NPUBOAMT K TOMY Xe dddexry, 4Td

# ¢ (oTO3IEMEHTOM HIJI-2.
Yuer ypaBHeHHst SPKOCTH Mbl IIPOUSBOJIAIH no uept. 7 (§ 3), yapauBas

ToJlydeHHble TOMPABKH, TOCKOJIBKY Ha6mo/leHHasg KpHBas Aaer TPUMEPHO
yapoerHslil 9(deKkT N0 CPABHEHHIO € paccueTHOH. BBuxy OueHb HeGOIbIIOH
BETMUMHE! TIONPABOK, JIUIIb HE3HAUHTRNHHO BBIXOISLIAX W3 Ipelesos - TOY-
HOCTH M3MepeHHil, Mbl OCUHTAJIH TaKoft crocol yueTa LOIYCTHMBIM. Haubons~
mas nonpaBKa He Hpe=BOCXOIlH.VIa 0"01 B Halied cucreMme, 4To COOTBETCTBYET
Beero 0m007 B mexxayHapoamoit (rit. V, § 3).

HanGonee npaBuibHbIM OBUIO GBI HaGJIOe e 3Be3 ] O™ ¢ MeHbIIHM:. .
jeHHeM. B 3ToM ciyyae COBEPIUEHHO OTHAJA 6t HeoOXO-
. K coxkallenuio, Kak yxe OTMEUAJOCh.
OTOPBIM MBI BeJii HACTOSULYIO pa6oty, He
MMeJl T[PUCTIOCOGIENHsT 15 BKITIOUEHHsT PASHIHEIX BXOHBIX COMPOTHBIEHHH.
IMpu HaGIIOASHHIX naubosiee sipkux 3Besn (7 3™S), Mpl 3aMeEHsUIA OBGBIYHO. .
HCTOJIb3yeMoe COMPOTUBJIEHHE, pasHoe 5-4-10%% om, Ha 3-3.10% oM, uTO
COOTBETCTBYCT CMEIIEHHIO KpuBO# puc, 27 NPHMEPHO HA 3m, C 3THM COIpO- .

TUBJCHHUEM 6y116T [OJHOCTBID OTCYTCTBOBATL ypasHeHue SIPKOCTH 1O 3Be3]L

2m,

BXO/JHbBIM COIPOTHB
JAAMOCTL yuera ypaBHEHHs sPKOC
BB, SK3eMIIAp (poromerpa C K

He JUIIHO MHTepeca CPABHHTH LIBETOBbIE SKBHBAEHTEL, [OJTy9eHHbIe -
\KaK C GOJIDLUIAM, TAK ¥ MAJblM CONPOTHBICHUEM. [IpoBe/eHHBIE HAMH C 5TOH-
LeJIbI0 TIPEABAPHTENbHBIH, Kpaliie He3HAUMTEJbHBIH psif HabmojaeHui MOA-
TBEpPAUJ OTCYTCTBHE CKOJLKO HAGY/Ab 3HAUMTEJIBHOTO ypaBHCHUA - IPROCTH.
OnHAKO AJsI TOUHOTO OIPEeNe/IeHHs TaKOTO ypaBHeHHsI ACTPOHOMUUECKAM My~
TeM HeOBGXOAUMO ObLI0 OBl CHEHaNbHO NONYUHTH JOCTATOYHO 3HAUMTENHHbIN
. BCIOMOTraTeNbHbH HAGII0AATeIbHbIH MATePUAT. DKOHOMS HOUHM /IS BBIIOJI-
' HEeHHS] OCHOBHOP MPOTPaMMbl MBI HOCUHTAIA Gosee uegecooOpasHbiM OTpaHH-
UHTbCS J1a00PATOPHBIM HCCIE/IOBAHHEM ypaBHeHH: APKOCTH.

B sakiouenue cofepeM Bce JaHHble, KacaloUHeCs q)OToaJIeKTquecxoﬁ
yacTy Hallero mpubopa. »

I ®orosaement (P12 ra30onOJHBH CYypPbMIAHO
ne3wes sl i)

VeKOopsIOMHKE OTEHIHAT 140 B

O6mas 4yBCTBUTENBLHOCTD (IS ra3onoaHoM JaMibl ¢
IIBeTOBON TeMIepaTypoi 2800°) . . . 300 mxa/iM
TeMHOBOH TOK TipH vesn =140 B. . . . . 1.2.107% a
MuHEMaIbLHEbIE ©3MepuMblil pOTOTOK . . . . 1.1.107% 3

ITpenespHast MONE3HAsT YyBCTBUTENBHOCTD (T. = 28007) 3.7-10-1 iy -
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qII.

II.S.neKTpomeTp,qucxnﬁ YCHIHTEND
ToKa (no txeme [Menuka c JaMnoi D--96475)

Cerounblii Tox Jamner B pabounx ycnoBusx

Bxonwxoe conporusienue
Kpyrusua yeunurens

HyBeTBHTENBHOCT raJbBaHOMeTpa

NOCTOAHHROTO

3.10715 4

5.4.10% om
37.8 Mmxa/
1770 n/mra

-Maxcumanbuas BonbToBas NOJIC3HAST YYBCTBHTEJNBHOCTE 29C00 /B

Muynm aJIbHOE H3MepHMoe HanpsixkeHue

Munumanens H3MEePUMBIH TOK
TokoBoe ycunenne

6.-8.10"¢ g
1.3.10"14 4
2.108

OnekTpodoToMeTpuueckas YCTaHOBKa B HeJOM

'O6L[laﬂ dYBCTBHTENbHOCTL JJisl 3Be3 bt CIIEKTPAJILHOI'O

THIa AQ . .

«Ilpownmaromasn crnoco6HocTs
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ITMABA BTOPAA

[IOJIVUEHUE HABJIIOAEHHBIX IIBETOBBIX 9KBUMBAJIEHTOB -

§ I. Texuuka HaGJIONeHHH

[Moce HOJA4M HANpSKEHHS Ha YCHJIHTEIb 3JEKTpopoToMerpa HpOXo-
JIMT HEKOTOPOe BpeMst TNpexze, ueM OH IpPUICT B cTaluiibHOe COCTOSIHME
M CMelleHHe HYJsl IalbBaHOMETpa CTaHET AOCTATOUHO MAJDBIM.
Jlamna D - 96475 oueHb WYBCTBUTENIbHA K M3MEHEHHMIO pexHMa Hakana.
DT0 MCKNI0YAET BO3MOMKHOCTb PErylMpOBKH IHOCIEAHETO BO BpEMA HabI0e -
Huil, TaK Kak MaJjelillee u3MeHcuue Haxajla Jaer 3¢ dexr CUIBHOTO CIOJI3a-
HHS HYJISl, BCCbMa MEUICHHO yOBIBAIOIIME CO BpEMEHEM. [Tosromy HeoOXOMH-
MO BKJIOUATH YCWJIUTENb uaca 3a IOJTOpa Jo Hadajia naGmopenuii, Cpasy
ocye BKJIOUSHMS HAnpspikenue Garaped Hakaja 3aMeTHO Najaer W TOK Ha-
Kana JiaMIbl CTAHOBUTCS HIDKe HOpMajbHoro. Hepes ueTBepTb Haca Mocae
BRJIOUEHHST YCHINTEJs ero Haxaj HeoOGXOMuMO MOATAHYTH N0 HOPMEL Huxka-
®Kas AajpHefllnasi perylnpoBka Hakazja He JOIMyCKaeTCs.
Te uerBepTh yaca, KOTOPbie NPOXOMHMIM OT MOMEHTA BKIIOHUEHHA YCHJIH-~
TesIt 1O OKOHUATEJIBHON PeryJHpOBKY ero Hakaja, MCHOJNb3OBANHCh HAMU s
OTKAUKH KOpIyca 3JMeKTPOPOTOMETPA, ocyllecTBIsBLIeHCA TpH  TIOMOILK
JBYXCTYTIEHUATOT0 MACJSHOTO (POPBAKYYMHOIO HACOCA. Hecstu MuHyT OBUIO
BUOJHE HOCTATOUHO, YTOGBI MOJYUHTh MPEAebHOe —paspeeHue —IOCTHrao-
{llee HECKOJMBKHX COTBIX MuilguMerpa. Kak y¥Ke yKasbipajioc, KOHTPOJL Ba-
KyyMd HPOH3BOAMWJICS N0 HaGJIONeAHIO XapaKkrepa CBEUSHHA B paspsanHel
TpyOKe, COEIHHEHHOH ¢ KOPIYCOM thoromerpa.
HanpsKenue Ha SJIEKTPOAbl TPYOKM TOABOAWIOCH OT TpaKTOpHO# 600u-~
HBL, MTAEMOH OT YeTHIPEX [EJOYHBIX AKKYMYJSTOPOB, HCHOJIL3YEMBbIX TaKKe
JUTsL OCBELIEHHS! IIKAJIBl [alibBAHOMETPA W HMTAHMS 3NEKTPOMAariuTHOTO 3art-
Bopa. KOHTpOJIb BAKyyMa He ClieflyeT NPOH3BOJIUTD NEPER HauajoM HabJwofe-
HEY ¥ TeM GoJiee BO BpeMsl HX BBIIOJHEHHs. DoJbIIOe YACIO HOHOB, obpasymno-
IIEXCS B KOPIyce 3JeKTpodoToMerpa Npu NPOXOKACHIH Paspsaa, BBLI3EIBAGT
pesKoe MOHHXKEHUe CTAGHILHOCTH yCHIHTEIN.
Ha6moneHusi Ha 3aekTpodoruMeTpe BEJIHCH ABYMA HabMogaTeN MU,
Onug HAGMOAATeIb—«BEPXHUH» ONEepHPOBAIL C pedieKTOpPOM: HABOIMI erod
‘Ha H3MepsieMblil OOBEKT, MPOBEPsi UEHTPHPOBKY ssekTpodoToMeTpa 10 OTHO-
LIeHHIO K TUly, THANPOBAJ 1 IO CHIHAJAY BIOPOTO HAG/IOAATENT MEHIT CEETO-
_r ‘puaprpbl. pyroi HaGmoNaTe b—<HIXKHAH», HAaXONMBIIKHCS B NOMEMICHHN
| nox mojiom Gami peduextopa, ONepupoBaj 3aTBOPOM, BEJL OTCHETHI rajop-
’ BAHOMETPA, 3aMiCh HAONIONeHUH ¥ perynaposal, TaKkxe, pabotry yCHIuTeNs.
Hab1i0/eH s BHIIOMHSAINCL IO OJHOM M3 CJIELYIOIHX CXEeM MOCHe10Ba-
TeNBHON CMEHBl JKEJITOro M CHHero GHAbLTPOB, Kaxaas U3 KOTOPBIX obGpasyer
ONIHO «IIOJIHOE» HAGJIOACHHE LEETOBOIO SKBHBAJICHTA:
Kentoit . (3 or6poca)-—cusrit ¢. (6 or6pocos) —kentsiir ¢. (3 OT-
Gpoca), .
HJIH : .
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80 Pmara Bropas

XKenThlii . (2 or6poca)-——cunuii ¢. (4 orbpoca)——kenrhij ¢. (4 orbpoca)
—CHHHA (. (4 or6poca)—xenToii . (2 orbpoca).

OTH CXEMBI COKDAEHHO 3aMHCHIBACM Tak: 3-6-3 u 2-4-4-4-2, IMepras
CxemMa HCNOMb30BANACh, KaK IIpPaBHIIO, IpH HaOmoneHuH Gouee ADKUX
3Be3ll ] 6™5. Bropas—6osee CIabblX, a Tak xe JIs CTaHAAPTHBIX 3Be3[
(v 11, § 5), mabmonaembix s OTPCACTERUST IBETOBO MPO3PAYHOCTH AT-
moceprl. Cxema 2-4-4-4-2, COCTOALIAS, COOCTBEHHO, H3 IBYX OTHEJLHBIX
CHAPEHHBIX HAGMNIONEHWH, IIPOHIBEACHHBIX KAai 10e NG cXoMe 2-4-2, nosso- |
JISICT CYNHTb H O BHYTPEHHeH TOUHOCTH HaGJIIOCHME.

Hsmepenns 3Bess uuiu vepes «pabouylo» nuapparmy 3JeKTpothoTOMETpa
(D2). Kaxnoe nosxoe naGmonenne 3BE3/Ibl CONPOBOXKAANOCH CIpeneleHneM

3pexra (GoHA Heba, NPOHIBOAHBLIMMCS uepe3 «auadparmy ¢ona» 1D4)
Tonbko st oueHs GaAH3KHX MeXJy COGOI0 3Be3]| MLl OrPaHUYHBAJKCH HAGITIO-
AEHHEM ONHOTO, OOILero AJIs1 3THX 3Be3s, (oHa, Ha ¢one Gpanuch, aBa-TpH
or6poca B kaxaoM Quisrpe. Ipu 06paGoTke HaGMIOLEHHH 5TH OT6pOCH pe-
AYUHPOBANUCh K paboyefi AHadparMe M BHIYUTAJNHCHL U3 COOTBETCTBYIOIIUX
OTGPOCOB, NOJNYUeHHBIX Ha 3Besjge. Habmonenus CTaHJaPTHBIX 3Be3j COM-
POBOXKIANHCh HAGJMIONEHHSIMH DaJIHOAKTHBHOTO CBETOBOLO cTagapra, Ipu
H3MEpeHHH KOTOPOTO GpalluCh YeThIpe-NATh OTGPOCOB.

B kauecrse npumepa sanucu u nepsruHOR 06paboTKy HAGMIONEHUH TpH-
BOLMM BbINMcKy u3 )Kyprana mabmogennit ( Nel3, crp. 84 sa 1.XI1.1943),
KOTOPYIO NOSICHAET HUMKECTENYIOWas CXeMa 3allHcH HAGMIOeHHH (KypCHBOM
BBILC/ICHBl NaHHDbIE, 3alHCBIBAeMble HENOCPEJCTBEHHO y HHCTPYMEHTa).

CxeMa zanucu nabmozeuuii

Howmep

HaGaogeHH 3Beana (m) YyBCTBUTEABHOCTD
& weatuit ¢. CHHHUH . ” WEATHH . Cranjap?
Bow | Py : ity | e | 1 wo | Do 1 mod ”tbm[ Angydl #y | 1 an i 1g A"Sc)'
e o " . I © o | - N fy | - e |lg Ani:g:'
o .;‘ll..l.. SR IR PR I T
| S
i | ,{ Qg du |CO &z, 1y
2] CHHHH .
e o | e | Ang. Ig A’
Boue | Py | Wiy | Poc Mae ﬂ‘f_ od Ig A"’ii}
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IInayuenue Ha6GAXICHHEHX IBETOBHX SKBWBAJICHTOB 81
Brinucka w3 xypHajsa HabhoneHmit
14 2958 =HD ;38709 (6™6) 1000/2000
|
4 I)‘l 1360 171.8| 35.4 | 136.7] 179.9] 43.5 152.4‘ 164.0| 31.8 1.5698
136.9] 171.0| 34.2 | 136.0 179.9| 44.1 | 132.0{164.0] 32.0 1.4564
136.7 1355 178.4 | 42.6 || 132.1) 164.0] 31.8 0.1134
I35.2) 170.3| 35.0 f1136.2| 177.8| 42.1 || 132.3 31.87
4higm 13531 170.0 | 34.8 || 1352 6.25 —0""283
22 32| 135.0] 169.2 | 34.4 (1345 177.8| 43.4 -
13478 169.3 1 34.7 134 4) 177.4) 43.0 ||132.3] 162.9] 30.4 +1.5666
134.5 1343 176.81 42.7 |[132.7] 163.2{ 30.8 | 1.4579
13300 168.9| 358 || 133.9| 175.5| 42.1 | 132,2) 161.7| 29.7 0.1087
22 36]r33.2] 168.0| 349 | 133.0 43.08| 42,80 131.8 30.30
4 231530 34.851734.95
6.25| 6.25 594| 5.94 5-94 —0™292
28.60 | 28.70 37.14| 36.86 -
15 304S=HD 39018 (7"'5) 1000/2000
|
4 300 177.3) 203.3 | 25.5 | 177-51 214.9 | 37.3 dou 295 S 1.4975
178.2] 202.4 246 | 177.8} 2146} 37.4 1.2776
177.5 17651 213.8 | 37.2 0.2199
176.0| 201.2| 25.2 || 176.7] 214.0 ;17._6__
4 34] 176.0| 2014 25.5 ||176 0 —0™550
22 45 175.8] 200.4 24.2 | 174.3] 212.0] 37.4 T
174.5{ 200.0} 25.6 |[174.8 211.4| 37.0 1.4964
I74:3 174.0f 211.0| 37.2 1.2753
173.1| 198.7| 25.7 || 173.7| 211.0| 37.6 0.2211
22 49\ 172.9| 197:3 249 |1173.1) 37.38| 37.30
25.20 | 2§.10
4 38 1719) 55 6.25 5.94| 5.94 —o™s553
18.95 1 18.85 31.44| 31.36
16 Cimandapmuan HD 38899 (4™9) 200/ 3000
) 167.9} 222.2| §4.3
44 167.9| 221.7| 53.7 || 167.8| 251.6] 83.6 | 167.31.173.2] 6.0 166.7 241.4| 744 | 191X
168.0 168.1) 2514 832 | 167.2 173.1] 6.1 167.2‘ 241.2| 740 1.7221
4 44)1168.0| 221.2| 54.1 || 169.2| 251.0] 82.8 166,9} 6.05 || 167.2 241.1| 74.0 || ©.1920
| 22 56/ 168.0] 221.7 | §3.6 | 168.3] 251.5] 83.3 1.18 || 167.0] 240.7| 73.9
, 168.2] 221.9 53.9 | 168.0 167.0 74.08(—0™" 480
| 4 471680 221.5| 53.5 §168.0f 251.0| 83.0 [166.9' 173.0] 6.0 | -
; 22 §9|168.0 168.0f 2516 83.% 167.1| 172.9] 5.8 1.9150
| 167.8] 222.1 54.3 || 168.2| 251.8] 83.7 [ 167.1 .90 1.7228
| 167.8) 222.1| §4.3 [ 168.0] 251.3"' 83.3 1.16 \ 0.1922
23 or} 167.8| 53.92| s4.00[167.9 83.22 83.38 :
4 49 118 1.8 16! 1.16 -0"480
| 52.74 | 52.82 82.06 82.22 -
b

€. S03U;Gal Sudfimpob.

@dbghg. dogem., Ne 14

esa e ——
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82 Tnasa BTOopad

B nepsoii rpade 3amucHBAJIUCh MOMEHTHI Hauala H KOHUIA HaOJIONeHUS
MO 3BE3JTHOMY BPEMeHH (f; U fp). @ TaK¥Ke YacOBOH YroJ, COOTBETCTBYIOUIMI
MOMEHTY OKOHUaHWus HaOmomerus (@,), OTCUHTHIBaBUIMICA BepXHHM Hab-

‘JofaTeNleM IO 4acOBOMY Kpyry peduiekTopa. 34ech XKe 3alHCHIBAJICA Yaco-
Bo#i yroJ (®), COOTBETCTBYIOIMil cpeIHeMy MoOMeHTy Ha6miofenus (). Bo
BTOpO# Tpade 3aNUCHIBANKCHL HAGNIONEHHA B JKEJITOM (DHIBTPE; #oy—OTCUET
rajqbBaHOMETPA YP# 3AKPHITOM 3aTBODPE, A #,,—OTCUET Ha 3BE3AE: Anu—
oTOpOC TaJbBAHOMETPA, NOJYUYaeMblil BHIYHTAHHEM H3 #,y IONYCYMMH Ope-
JBAYIIETO M OOWIeNYiOLUIel'0 CTCUETOB #ox. B TpeTbell rpade aHANOTHUHBIM
- 06pa3oM 3amHCHIBAJUCh HaOJIOfeHHs B cHHeM ¢(uiasrpe. B uerBeproiti—Hab-
JiojeHnst GoHa (B BEpPXy B JKeJITOM, a BHH3Y B cHHeM (unbrpax). ITox cpennu-
MH oT6pocaMu A Auadparmbl hoHa MOAMHCHIBANKCL HX 3HAUEHHsl PelyLH-
poBaHHble K paGouelt uadpparme. B naroit rpade sanuceiBananch HabmOaeHAS
PANHOAKTHBHOTO CTaHAapTa, HaGJIOAABINEroCsi MPHM CTAHAAPTHRIX 3BE3NaX.
Hakoneu, nociegusaa—1urectas rpada cryKHUAA IJs BEIYUCAEHHS HaOAIOIEH-
HOTO LBETOBOTO SKBHBAJIEHTa, DTOT MOCHe[HHH 3aBHCHT, OUeBUJHO, OT 3EHMT-
HOrO PACCTOSTHHSI ¥ BpeMeHH ¢ (BJIHSHHe M3MeHeHHH NMPO3PAYHOCTH aTMOC-
depet). IlockosnbKy. oTOpOCH rajJbBaHOMETpa MOTLYT CUHTATHCS MPOIOPIUO-~
HAJBHBIMK JeHCTBYIOMIMM NOTOKAaM, TO HAOJIOJeHHBIH LBETOBOH IKBHBAJIEHT
I OOHIUHBIX, He CJMIIKOM SIDKMX, 3Bes] PaBHIETCA:
¢(z, 1) = —2.5 log f*c s
rie An,c ¥ An,, CpelHHe OTGPOCH Ha 3Be3jle B CHHeM M XeJToM (QUIbTpaXx,
ocBOGOXKICHHBIS YKe OT dbhderTa (oHa.

BpeMsi, 3aTpauuBaBlleecs Ha IOJNYyueHHe ONHOro TOJNHOTO HaOIIOAEHHA
no cxeme 2—4—4—4—-2 cocraBJasiio OKOJO 15 MHUHYT, BKIIOYas W BpeMd,
Heo6XOMUMOe RIS HABOIKH Ha 3Be3fly, ee OTOXKJECTBJeHHe, a TaKXe 1Jd
[IPOBEpKH LEHTPUPOBKU JIEKTPO(OTOMETpPa MO OTHOILIEHHIO K THAy. B coor-
BETCTBHH C 3THM MBI H COCTABJISUIM MPOTPAMMBI HAIUMX HAGJMIOAEHHH.

Ha Borpocax IJIaHMPOBaHHS PaGOTHl ¥ MOATOTOBKH IIPOrPaMMBbI HabJ110-
JeHHil MBI OCTAHOBHMCsI B KOHIE CJIeMylollle#i IVIaBel, NOCJe PacCMOTDEHHSH
BOTPOCa O MOJIYYEHHH BHEAaTMOC(EpPHEIX LBETOBBIX SKBHUBAJEHTOB.

TIporpaMMHble HAGJIONEHHS BENHCh HAMH JHWDb B Oe3yHHble HOYH.

; § 2. TouHOCTh HENMOCPEJCTBEHHbIX HAGJIIONEHHMIl

O6paTuMcs Tellepb K PaccMOTPEHHIO BHYTPEHHEl TOYHOCTH HAIUMX Ha-

" Gmomenuit. Kak yXe ykasblBanoch BEIINIE, OLEHKY 3TOH TOYHOCTH MOXKHO IIO-

JIYYHTh H3 HAOMIOJEHHI BBIMOJHEHHEIX TO CXEM® 2—4-—4—4—2, pasbusas

KazK0e W3 HAX Ha JBa HAOMIOJeHHs BHAa 2—4—2 ¥ BBIUUCHAS IO HHM JBa
He3aBHCHMble 3HAUSHHS HAOJIOJEHHBIX LBETOBHIX SKBHBAJIEHTOB.

B ta6auue XI1I npuBopsaTca cpefHue OmHKOKH (g,) OLHOrO ONpENENEeHHS
IIBETOBOTO SKBHBaJeHTa TO cxeMe 2—4—4—4—2. B meppoi rpade JHaHa
CpefHsAs BEJAYHHA MCIONb3OBAHHOH TPYNME! 3BE3N; BO BTOpOH—UHCIO Ha-
GJTI0/IeHNH, BOIIE/MINX B JAHHYW TPYMNY; B TPeTheli—CpeAHss OlUHOKa Ompe-
JleJieHHs] [IBETOBOYO 3KBUBaJeHT8, JlaHHble TaGIALBI XIII noayueus ¢ ¢oro-
sremenToM ®JI-2 u orHocsTes K ocenu 1943 roma. Ta6auma XIII numo<

cTpupyercst puc. 53.
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- MBI BUAMM, YTO BHYTPEHHSISI TOYHOCTh HAOJIOAEHHH NOCTATOUYHO BHICOKA
BIJIOTH [0 HauboJsee cjabbix 3Be3j Hallell mporpaMMbl. HUpessriuaiino cyniecs-
BeHHOH 3ajaueil ABJSETCS COXpaHEHHEe 3TOH TOUHOCTH NPH PeAyKUWH HaGJio-
JleHul 3a usbupaTesnbHOe ocnabieHue cBeTa B 3eMHOH aTMochepe. K paccmor-
PEHUIO 3TOfi OCHOBHOH NPOGJIEMEBI, BOSHHKAIOWEH NPH HOCTPOSHUH 3JIEKTDHOKO~
JOPUMETPHYECKOTO KaTajiora, Mbl M ofpaliaeMcsl B CAeAYIOIeH TiiaBe.

Tabauna XI1lI

n " ] %,
4™33 77 -+ 0.003
4.90 14 0.004
5.87 15 0.005
6.13 15 0.006
6.40 - 21 0.007
6. 65 33 0.008
6.89 46 0011
7.12 52 0.010
7.37 83 0.014
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'1ABA TPETLY
NOJIYHEHUE BHEATMOC®EPHDBIX LIBETOBBIX 9KBUBAJIEHTOB

§ I. OcHoBHbIe ypaBHeHHS

Jas nonydeHus 3HaYeHUH LBETOBBIX 3KBUBAJICHTOB, OCBOGOKIEHHBIX OT
BJIHAHHS H30HPATENLHOTO OciablieHust cBeTa B 3eMHOH arMoctepe, HaGmone-
HHble 3HAUYeHHs JOJIKHBI ObITb PeAyLHPOBAHL K BHEIIHel rpaHuie aTMoche-
pol. Ilpu mocTpoennn TOUHBIX KATANOrOB HEJOMYCTHMO OrPAHUYHBATELCS HpPHBE-
JeHHeM K 3€HHTY, T. K. B 3TOM cCJaydyae HeH30eXHb, KaK CHCTEMaTHYECKHE
onrH6KH, BOZHUKAIOLIHE H3-3a HAJUYHS CE30HHOTO XOJa NPO3PAYHOCTH, TaK '
YBeNHUeHHe CIyYyadHBIX OIIMGOK H3-32 CPABHUTENBHO OBICTPHIX ee H3MeHeHHH,.
HNPOHCXOAAIIHX KaK OT HOYH, K HOUH, TaK W B TeUeHHe OJHOH HOUH,

Penyknus 3a uabupatesibHOe ociabieHHe CBeTa B 3eMHOHM aTMocdepe
OCYLIECTBJSIOTCA MO H3BECTHOH (hopMyJe:

co=c(z: Y- alt, ) F(7), (1)
rae c,—BHeaTMocepHBI [[BeTOBOH 3KBHBaJNEHT 3Be3lH, ¢ (g, #)—Ha0mI0-
IeHHBHIi—HA 3eHUTHOM pAacCTOSIHHMM 7, B MOMEHT BpeMeHH #, a(t, ¢,) —dak-~
Top U3GHpATENILHOTO ocnabJieHus cBeTa aTMocdepoil B MOMEHT HabJIoACHNUSA,
a F(z) cooTBeTcTByIOIlAst ¥ Macca BO3LyXa.

dakrop usbupaTesbHOrO ociabjeHnst CBA3aH ¢ XoadbunuenTom H3bHpa-
TEJIbHOM NPO3PAaYHOCTH HM3BECTHLIM COOTHOIICHHEM:

alt, ¢g) = — 2.5logp(t, ¢;) 2y
YpaBHenue (1) monyuyaercss Kak Pa3HOCTb AHAJOTHUHBIX €My YPaBHEHWH
= m(z, —aP(t, ¢) F() } 3)
mP=m®(z, N—a® (¢, ¢;) F(z)
HO OTHOCSIILUXCS K ocjabneHuto GJecKa 3Be3fbl I ABYX HCIOJb3ye--
MbIX cBeTohuAbTpoB (1) n (2):

Ilpu npumenennn dopmyasl (3), a ciaegpoBaTensHo u (1), Heo6xoauMO
HMETb B BHAY, YTO 3TH (POPMYJIbI CTPOTO CNpaBeIJHUBH JHIIb AJIST MOHOXpOMa-
THYECKOro HajaydeHuus. JleficTBUTENbHO, C OLHON CTOPOHB [(7), XOTST M Kpai-
He He3HAUYMTEJLHO, HO BCE XK€ 3aBHCHT OT JJIHHBI BOJHBL DTO BUIHO H3 BHIpa-
JKenHs JJIT Macchl BO3AyXa:

H

1 e
hR)=——| %, (B ds
g F(O) . A

v}
ric F(0) Macca BO3[yXa B 3eHHTE, a %, (A) KO3(POUIHEHT NOrIOLIEeHHs BO3NY -
Xa Ha Brlcore k. MIHTerpupoBaHue BeHeTCS MO TPAeKTOPHH Jyda B aTMocdepe,
KOTOpast OyAeT pasiHuHa JJIs PAa3JMYHBIX A H3-3a HaJHYUs 3aBHCHMOCTH pe--
-(ppakuyu oT AAMHBL BoJiHBL, Ha mpakTike 3aBHCHMOCTBIO F(3) OT A MOXKHO:
npeHe6peys. o o Ny
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Tonyyeune BHeaTMOCHEPHBLIX I{BETOBHIX BKBHBAJIGHTOB 85

3pauennst Qaxropos ocnabnaenus e (¢, c o @ (¢, ) U (t, cp)=a® (4, ol :
—a® (¢, ¢)) He 3aBucar OT F(g) TOXKe TOILKO JJIsT MOHOXPOMATHUYECKHX W3y -

eHul. 1Ipu koHeuHO# IMHPHHE CNEKTPAIBHON UYBCTBHTENBHOCTH IPUMEHSEMOK
anmaparypoi, Kak (pakrop ociaGieHus], TaKk H KO3(DQHLUHEHT TPO3PavHOCTH,
OyAyT 3aBHCeTb OT Macchl BO3AYXa, a CJHeIOBATEJbHO ypasHedus (1) u (3)
:yae He OyAyT JIMHCHHBIMM OTHOCHTENBHO [ (g). 2DTo u3BeCTHBIA 3((eKT
Dopbeca [62].

Ho npexne ueM nepeliTw K pacCMOTpeHHIO 3Toro s(gQexra U OUeHUTDH
eT0 BJIHAHME NPH INOCTPOEHMH (DYHIAMEHTANBHOTO 3JEKTPOKOJOPHMETPHUES
i KOI'0 KATOJIOTAa HEOOXOAMMO IpeIBAPHTEJNbHO OCTAHOBHThCS HA BOMpOce O
pacnpe/leieHHH SHEPTHH B CIEKTPaX 3Be3J[ PAHHHUX CIEKTPaJIbHBIX THUMOB. De3

3TOrO HeBO3MOJKHO IpOBejieHHe HeoOXOJHMBIX PacCyeToB,

§ 2. PacnpeneneHue anepruu B CHEKTPAX 3BE3J PAHHHX THIIOB

UspecrHo, uto pacnpenenenue aneprun  [/(X)| B cmekTpax 3sesg paH-
HUX CIIEKTPAJBHHBIX THIIOB B objacTu JiHH Bojan 3000-—6500A orHIONs He MO-
KeT OBITh alNPOKCHMHPOBAHO KaKOW0 JHMG0 OJHON MIaHKOBCKOH KpPUBOH ¢ He-
KoTopofl upetoBoil Temnepatypoit 7. ORHAKO, ISl OUEHb MHOTHX acTPO(hU3U-
YeCKHX 3aJau ¥, B YACTHOCTH, AJISl PACCMOTPEHHS BOIPOCOB ociabieHHs CBeTa,
Kax B 3eMHON aTMoc(epe, TaK U B MeXK3BE3THOH cpele, HEOBXONUMO HMETh
UaHHble O CPeHEM paclpeleJeHdH 5SHePruH B CHeKTPaX 3Be3l PasTHUYHBIX
CIEKTPANBHBIX KITACCOB,
Kak nokasaju cnexrpooroMetpuueckue nabionenuss bap6pve u Il a-
M 0 H X a H HuX COTPYAHHKOB [45, 46, 47], pacnpe/esieHHe 3HepPriy B HeIpe-
poiBHOM criekTpe 3Be3q BO-—AQO Moxer 6biTh 0XapaKTepU3OBAHO, ¢ JOCTATOY-
HOH ang OOIIMX HOACUETOB TOUHOCTBIO, CIeNYIOIMIHMY IapaMeTpaMu. IT1o, BO
TIEPBBIX, I{BETOBbIe TEMIepaTyphl 1y v 7,, anmpoKCHMUDPYIOlIHe pacopeneeHie
SHePTHH C JJIMHHOBOJHOBOH W KOPOTKOBOJNHOBOH CTOPOHH! OT GalbMepOBCKOr0O
CKauyKa, HeCKOJIbKO YCJIOBHO OTHOCHMOTO THMH aBTOpaMH K JUJIMHE BOJHBI
3700A.* Cireayviolum napameTpoM sIBJSETCS BeJHUHHA GabMEpPOBCKOTO CKay-
xa D (puc. 28), onpenenseMoro COOTHOIIEHHEM
1(3700,)
4
' D = log ——— —% = Alogl (3700).
; o I(3700_) o ( )
il
SHauenue J) onpefieNisieTcs] KAK pasHOCTh SKCTPANOJUPOBAHHEIX Ha A =3700A
sHadeHu#t log [, crposinmxcs B Gyukuuu ot 1/X  [46]. Hakonen Bap6bre u
[l a 10 H K BBOAAT ellle B MapaMeTpa, sIBJISIONIHEC [OBYMS HEKOTOPLIMH

AaunaMu Bosin. Ilepsas us Hux, obo3HayaeMasi A,, €CTh Ta JUJIMHA BOJHEL,

g " 1 BMeCTo 3THX TEMIepaTyp JacTo IPHBORATCH COOTBEICTBYIOIIME KM aGCOIOT-
"HBle CNEKTPO(POTOMETPHYECKHE IPAMEHTLI, ONpefeliAeMble, KAK H3BECTHO, BbIpame-
: HHEM:

€y
€ TENT
'l‘@':i,; 1—e /Jal% ; i=1, 2,
THE ¢,=14320, a ;- CpeiHss AJMHA BOJHbl YUaCTKa CHEKTPa, LI KOTOPOFO NPOM3BOAMTCH
QUpefienenne rpajuenta B padore Bap6be u Wanonka iy =0425 a ry= 0.350mu]
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. IIpH KOTOpO# mpsiMas, napajyensHast AB (puc. 28) u npoBeneHHass U3 cepe-
InuHbl oTpeska CK, nepecekaer ¢akTHyecKUfi XOX HenpepbIBHOrO CIEKTpa
(touka H). fBasercs oyeBHIHLIM, UTO A, XapakTEepU3yeT CTENeHb ACMPECCHER
HelpepLIBHOTO CNEKTPA C JJHHHOBOJHOBOH CTOPOHH OT 0aJihMepPOBCKOrO KOH-
THHYYMa, 06YCJIOBJIEHHYIO, B OCHOBHOM, GJIeHAHPOBAHHEM BOJODPOIHBIX JIMHUHA
1 3 PeKTOM pesMHCCHH B nocseaunx. Kak mokasaamn Bap6be nlllanon x,
A; BecbMa TecHO KOppeJHpyeTcsl ¢ aGCOJIOTHON BeJHUYHHOH 3Be3] BHYTPH OIl-
pelefleHHBIX CIEKTPaNbHBIX MOAKJIAccoB, Bropasi NJMHa BOJHBI Ay COOTBET-
CTBYeT NepexOAy HeNpepbiBHOrO CNeKTpa B KOPOTKOBOJHOBYIO 001acTb, OII-
penenseMyio TPaflHEHTOM ¢, . TakuM 006pasoM, pacupefieseHHe SHepIHH B He-
NPEPLIBHOM CHEKTpe AEHCTBUTEJILHO MO:KeT OBITh. OXapaKTepH30BaHO pac-
CMOTPEHHBIMH BhIllle TapaMerpaMud 1;, T,, D, A, 1 },. Clefyer OTMETHTh,.
YTO NapaMerpel A, H Ay, XAPAKTEPH3Y# CTENeH:L JNeNpecCHH HeRpPepLBHOIG
‘CIIEKTPA 34 CUeT BOJAOPOAHOTO MOTJIOIIEHHS, He 0GeCHneunBaloT, ONHAKO, HeoB~
‘XONMMBIX JAHHBIX IJIsl TMOCTPOEHHs chekTpa Ha yuactke BE (puc. 28).

Q"a'j A

Py
L
Tt ,
‘ ‘/)., 27 ‘/la '/N

" Puc. 28

v

UccnepoBanuss Bap6be u Ilanonxa oxsaTelBald  HHTEPBaR

(2]

cnextpa 3100—4600A. 3. P. My cTe b, paccMaTpuBasi TEOPeTHYECKH BOII-
pOC O pacmpe/ie/ieHHH SHEPTHH B CIEKTPE YHCTO BOJOPOAHBIX 3Be3jl PaHHHX
CreKTpasbHEIX TUIOB [16], MOKasan xopolllee cOriacHe TEOPHH CO  CPeHHM
snauennsMu T, T u D monyuenHsiMu u3 HaGmonenufi BapGbe un I a-
JOHXEM, a TakkKe BO3MOXHOCTb MPENCTABJEHHS ¢ JOCTATOUHOH CTEleHbLIO
TOUHOCTH paclpele/eHHs] SHEPIHH B HHTEpBase 3700—6500A napameTpom
T, [17).

VICXO/Ist H3 STOTO, MBI IIOCUHTANH BO3MOXKHBIM TIONIOXHTH B OCHOBY HeoO-
_ XOZMMEIX HaM PacueToB, B KOTOpHE BXOAAT AAHHBIE O pacnpefelieHu# SHep-
run I(1) B CIeKTpe 3Be3N creKTpaJbHbIX THNOB B3—AO, cpefHue criaxed-
Hble 3HaueHHs, MoJyuyeHHsle Bap6be.u LladoHXxeM Mias ¢y, ¢ ¥ D
B ra6aune XIV npuBeieHbl: cpe/lHH® 3HAUEHHS ¢y U ¢y, 8 TaKXKe CrIaXeHHbE
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rpadHuecKkd 3HAYEHUs STHX napaMeTpos;c;; I/L_c_p—;, COOTBETCTBYIOUIKE ITOC/IE I~
HHUM 3HAUEHHs [BETOBLIX Temmepatyp Iy B Ta, CPEAHHE M CIJIaXKEHHDBIC 3HA-
yeHHA AJa 6aJbMepOBCKOro ckauka—D o D CcOOTBETCTBEHHO, a TaK¥kKe UHC/IO
3Be3Jl 7. HCIIOJIB30BAHHBIX IJISI NOJYUYEHHT BCeX THX IapamerpoB. B rabauue

JIAl0TCA TakkKe 3HAUCHHS AUCTEPCHEA U ¢q, 9y 1 D
Ta6auua XIV

Crnexrp B3 B5 B8 B9 AO
n | 10 6 . 11 4 17
D .| ofi7xomoy | oMas oMoz | oM33x0To4 | 0736005 | oT47 %003
D 0.17 — 0.25— 0.33— 0.42— 0.47 —
Py 0.79%0.10| 0.93:£0.13 " 0.86+0.08! 0.94x0.08| 1.000.07 >
Py 0.79 — 0.83— 0.87— 0.92 — 1.02—

P, 0.8 +0.10| 1.0240.18 1.1040.14 1.11+0.22! 1.39=%0.1X
Py 0.89 — 0.96— 1.04 — 1.16— 1.32—
T. 24500° 22500° 20500° 18500° 16000°
T, 17500° 16000° 14500° 12750° 11000°

‘Ha puc. 29 1 30 npuBefeHs! JaHHBE O SaBHCUMOCTA IPAJHEHTOB @y U @, @ TaK-
2Ke W ckauka [) OT CIeKTpaJbHOTO THIA.

\
140 -

1.30 5

0.80 1 o

Bo Bt Bz B3 B5 B8 B3 A0 A2
Puc. 29

Onunako naugHsie Tabmuisr X1V He obecneunBaioT MOCTPOSHHsT pacupene-
VIEHHs1 SHePTHHU B 06JIACTH HENPEePBIBHOTO BOAOPOLHOTO NOIJIOIEHHUS ¢ ANHHHO-
BOJIHOBOII CTOPOHBI OT GabMePOBCKOro cKauka, Mbl yKkashlBalld yiKe BhIIe Ha
HENPHIOAHOCTb AJIsl STOrO NapaMerpoB A; M 7o. EcrecTBeHHO HOITOMY obpa-
TUTBHCS K HENOCPEelCTBEHHBIM HabmiofenusM. HeoGxoauMble AaHHBIE, XOTA M
OCHOBBIBAIOIINECS HA CPABHUTEJBHO He3HAUMTENHHOM MaTtepHale, IPHBONATCH
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B paGore 'louTepa [66], rme mauel 3Hauenus mempeccuu HelIpepLIBHOrS
CTIEKTpa 3a CYeT BOMOPONHOIO MOTVIOLIEHHS IO OTHOWIEHHIO K IIAHKOBCKOMY
pacnpesie/ieHHIO ¢ JUIHHHOBOJIHOBOH CTOPOHBI OT GajibMEPOBCKOr0 CKayKaj
APYTHUMH CJIOBaMH JaeTcst XoX Kpusoi BE ornocutensto AC (puc. 28). Bepa
CpellHHe 3HAYEHHs HENPEPBIBHOTO BOJOPOJHOTO MOIVIOLIEHHS /IS HHTEPecyio-
I[HX HaC CHEKTPAJIBHBIX KJIACCOB, NOJMyYaeM XOX STOTO NOIJIOUIeHHS, KOTOPHIH

D
0 50

- 040
0.30 -
0.20 -

0.10 A

P

0.00 , e

T L | 4 ] ]
- BO Bt B2 B3 BS B8 B9 A0 A2
Puc. 30

3aTeM IIPUBOJUM B COOTBETCTBHE CO 3HaueHHsMH [) B cucreMe BDapGhe u
IManonxa. B pesynbrare noayuaem tabauny XV, B KOTOpPOH JaHBI 3HA-
YeHHUs OTHOLIEHUS [//,—WMHTEHCHBHOCTH HENPePhIBHOTO CIEKTpa ¢ y4eToMm
aphekTa HENPEepLIBHOTO BOJOPOJHOrO MOTVIOLIEHHS] K MHTEHCHBHOCTH Hempe-
PBIBHOTO CIEKTPa, ONpeAessieMOro I'DafHEeHTOM .

Tabanna XV

Conextpul
B3 | B5 B8 |AO

3846 | 0.98 | 0.95 | 0.95 | 0.91
3795 1 0.94 | o091 | 0.85 | 0.69
3747 | 0385 | o078 | 0.68 | 054
2701 | 074 | 0.63 | 055 | 0.40
3658 1 0.68 | 0.56 | 0.45 1 0.32

Tenmepb MBI pacroJjaraeM BceMH HeOOXOJAHMBIMH JaHHKIMH JJIf HOCTpOe-
HHS XOJa HENMpPepHIBHOIO CIEKTPa y <«CPEeAHHX» 3Be3Jl CIHEKTPaJbHBIX THIIOB
B3—AQ. 310, KOHEUHO, TOJILKO HEKOTOpOe NPHOJHZKEHHE K pellleHrlo paccMar-
pHBaeMOH 3a[aul, HO H CAMO NOHSITHE CPeIHHX 3Be3J| SIBJISETCS W3BECTHHIM
npuoOamKeHneM. [efiCTBHTENIBHO, BCHIH [LJIS1 CPEIHUX 3Be3[ MOJIyUaeTcs BIOJHE
ONpelieNIEHHOE COOTHOLIeHHe MexXIy 1, 1 1, To (hakTHUecKoe COOTHOUIEHHE
MeXKJY 3THMH IIBETOBEIMH TeMIIeDaTypaMH WJIH COOTBETCTBYIOIIHMH UM Ipajiu-
eHTaMH ¢, U @, [IOKA3bIBAET HEKOTOPYIO 3aMeTHYIO JHCIEPCHIO HX 3HaueHHH.
‘Ha pucynke 31 npuBepnenn! nauHbie bap6re u Hlanou:xa axas coor-
noumenust  (¢,, ®;) y HOPMAJbHBIX 3BE3J, T. €. YV 3BE3Jl, HE OTSTYEHHBIX HH
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IMosyyeine BHeaTMOCHEPHLIX IBETOBBIX BEBHBAICHTOB 89.

*KOCMHUYEeCKHUM IOIJIomeneM, HH 3G QPekToM 3MUCCHE B JHHUAX, OCKOJBKY HOC-
JIeIHAM CYIIECTBEHHO BJMACT Ha 3HAYeHHE CNEKTPO(OTOMETPUISCKHK FPafHeH-
ToB ((paKkTHUecKoe pacupeseneHue sHepruu B cnekrpe) [40, crp. 361. Ha puc.
31 npuBefeHO TaKKe COOTHOLIeHNe s
IPajIACHTOB CPONHHX 3Be3/l (MYHKTHP- 450 .
Hasa aupus). [Ipasja, npu paccMoTpe - ¢,
"HHM 3TOTO PUCYHKa Clexyer HMeTb B ¢ /
BHAY, UTO TOUHOCTDL OTIpeJleJleHHs Iapa- . .
MeTPOB @, ¥ @, (CpeiHss KBaApaTHYHAS
+OLIHGKA OHOTO ONpeJIeJIeHHs) COCTaB- * . e
nsier  cormacHo Bap6be u Illa- : .
JOHMKY BCEro JIUIbL OKoJo + 0.1, 100 4 AR
Pacnpesnesienye 3HepriH B HellPephls - . N ;

#HOM ClieKTpe cpefHux 3Bean B3—AO. o /e ~
{IOJIy4eHHOE HA OCHOBAHHH PaccMOT- T .

PEHHBIX BHIII® JAHHLIX H BEIPAXKEHHUE ] *%

B HEKOTOPBIX NPOU3BOJABHBIX IS KaX- .

JBOr0 MOAKNACCA OTHOCHTENIbHBIX €J1H-

HUIAX, TpHUBeAeHo B Tabmmie XVIn % o T = >
MILTIOCTpUpYeTes pHc. 32. -

Puc. 31
Tabauua XVI

A Cnexrtpul ” 7 CnextTpd

B3 | B5 | B8 | B9 | AO | B3 | Bs | B8 | B9 | AO

3000 287 211 148 104 74 4700 123 116 107 101 96
3100 267 199 140 99 72 4800 11§ 108 100 95 99
3200 250 | 186 | 133 94 70 4900 108 | 101 94 90 83
3300 232 174 126 90 68 5000 101 95 88 85 8o
3400 216 164 | 119 87 65 5100 95 89 84 8o 76
3500 204 154 | Y12 83 63 5200 88 83 79 75 72
3600 188 144 ; 106 79 ! 62 5300 83 78 74 71 68
3650 182 | 139 l 104 78 1 6o 5400 78 74 69 67 64
3700 190 146 118 89 68 5500 74 70 66 63 60
3750 214 182 | 148 $%} 93 5600 70 66 62 60 57
3800 225 200 173 147 118 5700 66 62 53 57 S4
3850 226 | 205 184 | 166 146 5800 62 58 5% 53 52

3900 220 204 184 168 131 5900 58 55 52 50 50

4000 204 188 172 160 146 6000 54 52 49 1 48 47
: 4100 189 | 176 | 161 | 150 | 137 6100 52 49 46 45 44
' 4200 175 163 150 140 | 129 6200 50 46 44 43 42
s 4300 163 152 140 131 121 6300 46 44 42 41 40
: 4400 152 | 141 131 123 | 114 6400 44 42 41 40 39
| 4500 141 132 | 123 116 107 6500 42 40 40 39 38

4600 131 123 114 | 108 101X 6600 41 39 38 38 37

Jlns paccmMarpuBaeMoil 3[ech 3aJayHM pacueTa H3OHpaTeNbHbIX 3(dexr-
“TOB IIpH OcnaGJieHHH cBeTa B 3eMHOH aTmMoc(epe W, B YAaCTHOCTH, 3({dekTa
Dop6cea, BAUSHHE JUHHH IOTJIOLIEHUS B CICKTPax 3Be3J PaHHHUX CIEKT-
‘padlbHBIX THIOB KpaiiHe HesHAuHTeJbHO. IIpu sToM B paccMoTperue MOTYT
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90 I'maBa Tperhs

WTTH JIUb JMHAH cepun Basbmepa, momajawoiiye, NpakTHUECKH, B 0GJIACTH
NPOMYCKaHHsT TOJNbKO CHHero GpHJIbTpa, Kya Nonajgaer Takxe H o0Macth 6aib--
MepOBCKOTO KOHTHHyyMa. YuTeM Bce ke M 3(deKT, 1aBaeMblli JHHUSIME TOTF--
JIOLIEHHS, HECMOTPS Ha €TI0 He3HAUMTEeNILHOCTS,

300
Ja 3

E A . B
(omocbn H

250 -

3 B g Bp . Ha,

HyHy He B
—l“r—r‘r—r—'W! Lﬁ!’ ! le L Iv  JAPRLER S B It e B B B S St B B p s ¢
000 4000 5000 6000

Puc. 32

Bonpocom onpe/ie/ieHns 3KBUBAJEHTHBIX MIMPHH JHHHH B 3Be3/aX PAHHHX
CIeKTpaJIbHEIX KJIA4CCOB 3aHHMaJIcA psaf aBTopoB: Buabamc [110], T o u-
Tep [65], Muuaiika [82] u apyrue. B camoe mocienHee BpeMs 3TOMY
BOnpocy nocssleHa pa6ora JI. B. Mupsosna [13]. dius Gonpuwes oxHO-
POAHOCTH HCIOJB3yeMOro MaTepHajia MBI OCTaHOBHJIHCHL Ha AaHHBIX I 10 H-
Tepa, IOCKOJBKY W JIJISI HeNpepEIBHOrO BOJOPOAHOTO IOIVIOLIEHHA MBI BOC-
MOJIb30BANUCh HAHHBIMH 3TOro aBTopa. CllefyeT.OTMeTHTh, uto ['I0HTEep
OTHOCHT 5KBHBAJIEHTHbI® IIHPHHEL JIHHHE K NMPOBOAHMOMY HM HEIPEpPEIBHOMY
CHEeKTPY C y4eTOM JENpecCHH 3a CueT BOJOPOLHOIO MOIVIOIIEHHS.

Ha ocHoBanuu nanubix [I0HTepa Mbl NMONYyYHIHM CIVIaXKeHHBIE, Cpef-
HHe 3HAueHHs AJA SKBHBAJEHTHBIX IIHPHH JHHHHE Bojpopoxa (s 4 s
3Be3/] HHTePeCyIOIIHX HAC THNOB. DTH 3HAYEHHs IpHUBeeHn B Tabnuue XVIL
u Ha puc. 33. [JaHHble, NTpHUBOAUMEIE AJisA NoxKiacca BY ABasIOTCA MHTepmo-
JIUPOBAHHBIMH., 3HAYEHHUS SKBHBAJICHTHHIX HIUPHH JJIf BOLOPOAHEIX JIMHHH C

- IOPAJKOBLIM HOMepoM, GosbluuM ueM 8 (HauuHas ¢ Hy;), TNPO3KCTpanoa#po--
BaHbl 1O 3Be3/laM, B ClleKTpe KOTOPBIX Habjiofaercss GONbIIOe YHCJIO JIHHUH.
IT0, KOHEUHO, HE HMEET CKOJIbKO HHOYIb cymeCTBeHi{oro 3Hauenus, J[axe
NOJIHOe NpeHeOperkeHHe 3(P@EKTOM OT 3THX BOLOPOAHLIX JIHHHH He OTPa3HTCH,
TIPAaKTHYECKH, HA DPe3YJLTATAX NOACYETOB. '
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HonyquHe BHeaTMOCCpeprIX [BETOBBIX 9KBHBAJICHTOB

Ta6auna XVII

| % | B3| B5 | B8 | B9 | AO
Hg 4861 5.0 6.8 8.2 103 | 127
Hy 4340 5.1 6.9 8.4 11.0 | 13.9
Ha 4102 5.2 6.9 8.7 | 11.2 | 144
He 3970 5.1 6.7 8.5 | 109 | 136
H9 388y 4.9 6.4 8.1 9.9 | 12.3
Hy 3835 4.5 5.8 7.2 8.6 | 10.7
H, 3798 4.1 5.1 6.2 7.0 8.7
Hy | 37171 37 ] 43| 49 541 59
' Hyp L 3750 30 | 34 | 37 401 43
By 1734 2.3 2.4 2.6 2.8 2.9
Hiy 3722 I.§ 1.7 1.8 1.9 2.0
Hyp 3712 1.0 1.1 1.2 1.3 1.4
18 3704 0.5 0.6 0.7 0.8 0.8
Hy,; 3697 0.1 0.2 0.3 0.4 0.4

Ta6uuiim XVI n

XVII paot Bece HeoGXOXMMEBle LAHHBlE [Jisi HHTEPECYIO-
LIMX HAC Pacueros, B KOTOpBIE JOJUKHbI BXOJAWTb 3HAUEHHS VIS pacHpeAsie--
HHs SHEpruu B CrekTpax 3pe3f. OTMeTHM eule pas IpUONMKEHHOCTS  STAX

T Te— T

}ﬁ % SHS.HSHS Hm 11 12

T

Puc. 33

13

1

H HH H

16

16

JAHHEIX, KOTOPHIE, OJIHAKO, TOPa3o GJIHKe COOTBETCTBYIOT (haKTHUECKOMY 1O
JI0ZKeUHIo Bellell, yeM NpHHUMaeMOe OObIYHO B INOLOGHBIX pacueTax IpoCToe:
MUIAHKOBCKOe pacmpefenenue (cM. Hanp. pabory Cupca H I x o i-

Hep [94]).

O6partumcs Ternepb K pacCMOTPEHHIO addpekra Popobca.
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92 'maBa TperTna

§ 3. Oddexr Popbea

OGo3nauast uepes I()) bacnpenesicHue SHEPTUM B CIEKTDe 3Be3fbl BHE

- atMocepsl, a uepes I(A, z)—ato pacnpejeserne Ha BO3AYIIHOA Macce F(z),

-0603Hauas nanee uepes p(A)} MOHOXPOMATHYECKHI KOI(POHIHEHT NpPo3pay-

HOCTH aTMOC(EpBl, MMeeM CTPOroe COOTHOLICHHe JJis MOHOXPOMAaTHYECKOTO

H3MTyueHHs )

I, 2 =IM[p ). (4)

BBonum, xak u paHbire, MoHOXpOMaTHUECK e JeHCTBYIOIHE [IOTOKH YpaBHe-
HHSIMA: BHEATMOC(EpHBI AeHCTBYIOMHUH MOTOK:

w) =a(N)IQ) ®)
M MOHOXPOMATHYECKHH NeHCTBYIOMHME NOTOK AJISt 3eHHTHOTO PacCTOSHUS e
wd, D=aN) I, 2)=w®) [p (W)]FE, (6)

910 mocenHee ypaBrEHHe NOJHOCTBIO SKBHBAJICHTHO ypasHeHuio (3), OTHoCA-
IEMYCST K MOHOXPOMATHUYECKOMY MOTOKY. [[eHCTBHTENIBHO, MOCKOJIBKY

my=—2,5logw(}) +¢,
TO U3 yp. (6) HeMelsleHHO HAXOAHM, mOMHS (2):

my (7)) = my + Q) F(3)-
‘HnrerpanbHbie nefcTBYIOMHe NOTOKH OyAyT OYEBHAHO:

2 )
w(z) = f wN[p Q]F@ ax
A

g 1
Kenasi coxpauutb hopmysy (6), a CleI0BaTeNbHO 1 (3), Takxe u mis
Ciy4asi CJOMKHOTO HEMOHOXDOMATHYECKOTO HIJYYCHHS, MBL BBOXHM KO3((H-
LHEHT NMPO3PAUHOCTH AJIA TAKOTO H3JIYUECHHS YPaBHEHHEM, aHAJOTHYHEIM (6):

w(z) = w- [p ()7, (8)

" The p(7) OmpeAemHTCH, COTIIACHO ypaBHenuio (6):

[ fw@lparoq |

w () [p ()] gy,

j 9
p(()=]l*l_“ ®)

w

Ananus 3toit GopMysbl, ompenensiome 3¢pdekr P op6ca, noxasw-
BaeT, uTO p(5) NEHCTBHTENBHO ABASETCS (BDYHKIHeH Macch Bo3znyxa. ITockons-
xy p(X) Bcerna <1, To mpu GOJBIUHX Maccax BO3AyXa HHTErpaJbHEI K03(-
punmenT npospayHocTu Gymer GoJblle, yeM MPH MeHbIIHX. OueBHANO TaKXKe,
uTO H3MEHeHHe p (7) B 3aBUCHMOCTH OT F (), T.e. Benuunna sdderra D o p-

‘6 ca Gyner TeM GOJbILe, 4eM KPyye UAET 3aBHCHMOCTD p (), T. e. ueM GOIb-
LIe e¢ rpajHeHT Ui MHTepBajla CNEeKTPAJbHOH UyBCTBHTEIBHOCTH ammapary-
pui. Orciona sakmouaeM, uto sdhdekt Pop6ca  AoMKeH GBITh 3HAUHTENHHO
Gosibllle 1M1 KOPOTKOBOJIHOBOK O6JIAacTH, YeM IS JJIHHHOBOJIHOBOIL.

* Mur otBiekaemcsa ceiluac OT H3MEHEHHil IPO3PAYHOCTH CO BPEMEHEM.
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HMonyuenue BHeaTMOCHEPHLIX IIETOBBIX JKBHBAJICHTOB 93.

CoBepilleHHO OueBHMAHO, uTO ecan pdexkr PopbGca Oyner pasnuder
1wist 0601X GUILTPOB, TO OH BYLET HMETh MECTO H JUISI IBETOBOTO OC/Ia0/eHH .
Ha npaxryke 0OBIUHO NOJL3YIOTCA He KO3(P(HUHEHTOM MPOSPawHOCTH, A

daxropom ocnaGeHust @, KOTOPBI K ISt OGIIEro W3JIyuYeHus TaAKKe Onpele--
asercst opmyrsioil (2) u OGymer B 3TOM Ciydae 3aBHCETb OT z, a MMEHHO:

ey
2,5 1
a() = —2,510gp (2) = — S5 log | [w ool 17 (10)-
s

’ Jinst Toro, uToGbl OLEHHUTH BOZMOXKHOE BiHsiHKE s(hdexra P 0 p 6ca IpH

NONb30BAHUMM ypaBHeHHeM (1) JJIsi WHTerpajbHOTO H3JYYeHHs CO 3HAUCHHEM
«, He3aBHCSIIAM OT 7, MBIl POBeJH Cleaylomye pacyersl. TTombaysce hop-
mysoit (10) ¥ MCXOJIst U3 pacnpe/ieNetnst SHePIruy B CIEKTPe cpenHel 3Be3IH

cnexrpasbHOro THna B8 (cM. MpeablAyinii naparpad), CIeKTPaJbHON UyBCT-
BHTeNbHOCTH Hamero ssnekrpodoromerpa (Tadm. VIII), u npunuMas mis cy--
XOTO BO3AYyXa 3HAueHHsi KOI(D(PULKEHTOB MPO3PAUHOCTH, ONPEJENEHHBIX LI
Mayut Buabcon [111] (4To ZOCTATOUHO 3aKOHHO B JAHHOM CJIydae BBHAY OX-
HOIi U TOfi e BBICOTHI Haj yposHeM Mopst KanoGumu u MaysT BuiibcoH), BbI-
yHCHIsieM SHaueHHst (PAKTOPOB OCIHAGJIEHHS IJIsi CHHErO M KeJITOTOo (HIBTPOB:
o.(z) ute () COOTBETCTBEHHO, a TaKXKe H (pakTop usGupatenpHoro ocnadie-
Hus o (3) = a(g) — &, (z). llomyueHHble pe3yJLTATH NPUBEACHH B TabIULE *
XVIII. B et gatorcs 3HaueHHs A5 (akTopoB OcjalbleHus, Kak [ CYXOro
TaK | JUIST BJIQXKHOTO BO3JYXa, COAEPIKAIIero BOASHbIE Naphl, 2KBHBAJEHTHbIE
coto soust 8 0.00:; 0.58; 1.82 u 4.50 cwm.

B ciyuae BNAXKHOrO BO3AyxXa Mbl PACUHTHIBAIH KOI(DQUUMeHT Mpospad-
HOCTH TI0 u3BecTHOH (opmyne [111].

p (s @) =a)[bM], (11)-
rae a (A} koshUIHeHT NIPO3PAUHOCTA LUl CYXOT0O BO3AYXE, 4 b (\) —nas BO-
JUIHBIX [TApOB, SKBUBAJEHTHHIX 1 CM BOMAB; ® — KOJIMUECTBO TApOB, 3KBHBA--
JIEHTHOE CJIOK0 B ® CM. BOAbL. 3HAUEHHS  BBIUHUCISIIHCH TO (opMyse .
Ilanna:

(1
| log o = log ew 4 0.3617 — 99000 (12)
TIE o YUPYroCTb BOJSHBIX MAPOB, @ A-—BbLICOTA HAal YPOBHEM MOps B MeT-
pax. Hamomnum, yro ¢opmyna ['amna cnpaseijuBa JHIL B CTATHCTHYE-:

CKOM CMbICJIE.
Tasauna X VI

w 0.00 cm 0.58 cm

F Oic Oy & O Oc Oy @€ Olpbiu

!
H
1.00 o"3s5 | oTi22 l

| 2.00 0.348 0.122
| 3.00 0.341 0.122
4.00 0.335 0.122
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<94 nasa Tpernas

lpopomxenue tabamusr X VIIT

(0] 1.82 cm 4.50 cM -
F({) 223 ) (£ 5%% &% Olany &% 2259 % % ey
1.00 o™467 | o™181 | o™286 o285 | o630 | o™268 | o™362 o363
2.00 0.456 0.181 0.275 0.276 0.614 0.267 0,347 0.349
3.00 0. 447 0.181 0.266 0.266 0. 600 0.267 0.333 0.334
. 400 0.438 0.181 0.257 0.256 [° 0.588 0. 267 0.321 0.320

-Tabmana XVIII nokaswiBaer, uto ans KenToro GuIbTpa, 1BEeTOBAs' CHCTEMA
KOTOPOTO OueHb GJIH3Ka K CHCTeMe CYyMepeuHOTrO 3peHHS {o6bryHO "acTpodo-
'TOMETPUYECKOH BH3yaJbHOH cHcTeMe), s(pdexr @ op6ca NpPakTHYECKH OT-
'CYTCTBYeT. B NpOTHBONONOKHOCTD 3TOMY ISl CHHero ¢unbTpa paccmatpu-
BaeMblil 9(peKT NOCTHraeT BecbMa 3HAUHTENIBHON BEJMHUHHBL STo XOpOIIO
reoryacyercst ¢ pesysnprataMM, nosnyuyeHHeIMH B. I, ®ecenHKoBbwm -H
E.B.llackoBcko# [34], a take H. H. CHITHHCKOR [33]. 2ddekr
“@opbca 3HAUNTENEH H JUIS H3GHPATEJBLHOTO OCIAGJIEHHS. OtHocsaumecsa
K nociefHeMy AanHble Tabauubt XVIII npusenens! Takxe u Ha puc. 3%, Ha

=(2)

G400 - i

B

gno

| WO S SR N WO I 3 T B J

T
—1 \\7\\
o' 200 A 1 7‘”7’ T T
0.0 10 20 30 40
+ )

Puc. 34

+XOTOPOM 3HAYeHUs1 (AKTOPOB H3OUpaTeNbHOro ociabiieHds «(w, 7' mposk-

~CTPaNONHPOBaHbl JId £ ()=0, T.¢. I GECKOHEYHO TOHKOIO CJIOS BO3ZyXa.

910 3HaueHHe, 0603HAUYEHHOE HAMH uepes oo(w) GyLeT coBeplIeHHO CBOGOAHO
OT BaHAHHS 3bhdexta Popbca. '

! B cayuae H3MEHEHHs CONEPKAHWA BOJSHBIX NapoB B aTMocdiepe €O BpeMeHeM £
-0 = o(#) 1 dpakTopsl ocnabaenns OyIyT TaKie 3aBHCETH OT BpeMeHH « (4, 7). Celuac ske Ml
.paccMatpHBaeM caydall, KOrAa @ He MEHAETCH CO BPEMEHEM.
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Iosyyeune BHeaTMOC(EPHBIX LBETOBLIX JHBHBAJICHTOB . 95

Kak mokaspiBaer anajius tabnnusl XVIII, pakropst u3bupaTesbHOro oc-
_71a6JleHnss MOTYT OBITh IIPECTABJIEHBl CJIELYIOUIEH SMIHPHUIECKOH dopmynoi
o (w, 7)=d () — (ke (0) + Q&)
AW YHUCIEHHO! (13)
@ (v, 7)=0g(w) — {0,085 %, (w) — 0,006} F(z)
lpeacraBieHne 3HAUCHWH %(f, ) TOCPEACTBOM dopmyJsl (13) npuBeneHO B
wonoukax Tabapusl XVIII, 0603HAUEHHBIX %guy. KaK BHAUM, 3TO IpeNCTaB-

_JIeHHe TIPEBOCXOIHO.
PaccmarpuBaeMast (popMysia Jaer sl 3aBHCHMOCTH IBETOBOTO SKBHBI-

_JIeHTA OT BO3AYLIHOH MacChl BhHIpAXKEHHE!
ez, w)=cy + anw)F )+ wi{w)F (2)%

o, (w) = - [koglw) + 1]
_DT0 COOTBETCTBYET ABYM IEpBBIM uJieHaM psia:
(2> 0)=6 + o (OF () + a(@)F(R)* + - F o1 (0 F R,
ssotopeid H. H. CeiTnHCcKas npejcTas/sia sdpdexr Popbea [33]

r [\\“
"
- fose -

)
e ] \
J
] *
0.000 |
N

0 29 .

Puc. 35

e

ry M0

Ha puc. 35, nJst 3Havenus o = 1,82 M, JaHBL NpsaMad Byra—c mocro-
. aHHBIM 3HAUEHHeM ao (w), COOTBETCTBYIOIINM F(7)=U, H (QAKTHIECKHH XOL
H3GUpaTeNbHOro aTMochepHoro ocnabgerus ¢ yaerom 3ddekra Popbca.
Mbi BuauM, uTo 3T0T 3bdexr o6ycnaBiuBaer CyLIIECTBEHHOE YKJIOHCHHE
- (haKTHHECKOTO X0/la U3GHPATENbHOTO ocnabJieHHS OT UAeaJbHON npsMol Byrs.
BechbMa HHTEPECHO BBIICHHTb C KaKOH TOYHOCTHIO MOKHO AlMPOKCHMHU-
poBaTb B pafoueM HHTepBajie BOSAYLIHBIX Mace (1.00—2.50) KpuBOJIH-
' "HefHBH XOX IBETOBOr0 ocjabneHus’

c(z)=co+aFR) (14)
| TIp{ [OMOIIIH HEKOTOPO¥ MP A MO it byrs
c(z) = ¢+ aFR) (15)

+C TIOCTOSIHHBIM &'«

1 Ml OmycKaeM HapaMeTp o, NPELNonaras, YT COACPKAHHE BOAHBIX NapoB no-
. CTOHHHO M ocjabjedue He MeUdercss Co BPCMECHEM.
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96 'masa Tperbsn

PacxoxeHHe MeXIy 3HAYCHHAMH ¢'o U ¢ RALYT MOTPEITHOCTD, BHOCH--
Mylo BO BHEATMOC(eDHBIH LBETOBOH SKBMBA/MEHT 3Be3NEl NPH HONb3OBAHHH
ypaBHeHHeM (1) ¢ HEKOTODHIM NMOCTOSIHHBIM &, T. e. IpH YCIOBHH NpeHebpe--
Kenust apdekrom Pop6ca.

Hcxons us nanmeix ta6auus XVIII nonyuaem caenyromtyio tabiuny XIX,
B KOTOPOH JyIst BOSAYWIHBIX Mace F(z)=1.00; 1.25; 1.50; 1.75; 2.00, 2.25 n-
2.50 paHbl 3HaYeHHS H3GHPATENBLHOTO OCHAGICHHS C yuetroM adderra P o p -
ca (mas cpemHelf 3Be3Nsl CHeKTPasJbHOro THma B8 ¢ co= —1M025)1; ¢£(z),
a TaKkXe 3HaueHHs ¢'() ¢ ANNPOKCUMHUpYIOIIEH NPsIMON (15), nposeneHHoR -
METO/IOM HAaHMEHBLINX KBaApaTtoB. B nocienHef rpade maiorcs pacxorkieHust
Ac=c(g) —¢'(z). TlapamerpHl anmpoKCHMHpYyOIIeH npsamoil (15) npusenenst
BHH3Y TaOMUIbl, The JaeTcs TakKe 3HaueHHe (Ac = ¢'a—cy) OMUOKH

‘6O BHEATMOC()epDHOM LBETOBOM SKBHBAJIEHTE, BHOCHMOMH npa npeHeOpesKeHHH
apexrom P op6ca.

Ta6auua XIX

0 0.00 cm 0.58 cm
FO | @ | ¢® ac @ ‘@ Ac
1.00 —o0"793 —0"790 —o0™003 —0"y74 —o™772 — 0”002,
1,25 —0.736 —0.736 0.000 —0.714 —~0.714 0 . 000+
1.50 —o0.681 —0.682 +0.o001 —0.655 —o0.655 4+0. 001
1.75 —o0.627 —0.629 +0.002 —o0.596 —0.596 +o0.o00r
2.00 —0.573 —0.57% +0.002 —0.539 -—0.539 +0.002
2.25 —0,521 —0.52r1 0.000 —0.483 —0.483 0.000 -
2.50 ~—0. 470 —0.468 —0.002 —0. 427 —O0. 427 —0.002

a 0™215+0"001 o™231+0"002

o' —1.005=0.004 —1I1.003+0. 005

Ae, —0"c20 —o0"022

® 1.82 cM 4.50 cMm
FR ¢® ¢ Q) ac @ | de |4
1.00 —"940 —o"737 ~0"003 —0™662 —o™658 — o004
1.25 —o0.672 —~0.672 0. 000 —0.576 —o0.576 0. 000
1.50 —~0, 605 —0.606 +o0.001 —0.49! —0. 494 4-0.003
1.75 —0.519 —o0. 541 +0.002 —o . 408 —0.402 +0.004
2,00 —~0.474 —0.475 +40.001 —0.327 —o0. 330 —+0.003
2.25 —~0.410 —0.410 0. 000 —0.248 —0.248 0.000
2.50 —-0.347 —0.344 —0.003 —0.170 —0. 166 —0. 004

1

a' 0”262 +0"002 0"328+0" 002

' —0.999+0. 005 0.986x0.008

Az, —0"016 —0.039

Paccemotpenue tabiunet XIX mokaseiBaer, 4YTo B paboueM HHTepBaJe -
3CHHTHBIX DPAaCCTOSIHHH HalJiojlaeMoe H3MEeHeHHe I[BEeTOBOTC JSKBHBAJEHTA .
C MaccoH BO3MyXa Ge3yKOPH3HEHHO alIMPOKCHMHPYeTCs NMpSMbIMH DByra.

1 Cu. tabauuy XXVIL.
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THonydenne BHeaTMoC(epHBLIX HBETOBHIX JKBHBAJIEHTOB 97

Pacemorpenne tabauuer XIX noxasemBaer, uro B paGoueMm HHTEpBaje
3EHHTHLIX PACCTOSHHN HaOMI0faeMoe  H3MEHEHH®e I[BETOBOIO 3KBHBAJIEHTa C
Maccol Bo3jyxa GesyKOPH3HEHHO AalNpPOKCHMHpPYeTCs TpsMbiMu Dyrs. Onma-
KO T0Jb30BaNHe NOCHSJHUMU N BRHOCA HAOGJIONEHHBIX I[BETOBLIX 9SKBHBA-
JIEHTOB 3a aTMOC(epy BHOCHT HEKOTOpblE, XOTS U He3HAUHTeJbHbIE, CHCTeMa-
THYECKHe OMMOKH (Acy), KOTOpBIe TaAT B cebe BO3ZMOXKHOCTL BO3HHKIOBE-
HHY CE30HHOIO XOJa B MOJNyYaeMblX BHeaTMOC(EPHBIX NBETOBHIX SKBHBAJEH-
Tax. Bennunna omn6oK A<, B CBOIO OYepellb 3aBHCHT OT 3HAueHUH (akropa
OCNabAEnEst, KOTOPhle HOJYYalOTCs U3 MPAMbIX BYrs HeCKONBKO 3aHHIKEHHb-
mu. [Ipene6pexenne sppexrom Pop6ca 3aHMKaeT, CleAOBATENBHO, BHE
.aTMOocepHble [BETOBblE SKBHBAJCHTHL.

a6,

m
-0.0%0

1

-0.030

~0.020

A

- 0.010

]

0.000 7 y —
Puc. 36

Haniyue saBucumMoctd  Aco OT ¢ (WJIHM B ePBOM NPUOGJMKEHHH OT a')
(puc. 36) nDpHBOAMT K TOMYy, YTO NpsiMble Dyrs, mosiyyeHHBle [JIst HOued ¢
pasAMyHOH (HO TMOCTOAHHOH B TeueHHe MAHHOH HOYH) NPO3PAYHOCTHIO He
6ynyr mepecekaTbcst B ofHOH Touke npu  F(3)=0, KaK 3T0 HQIKHO HMETh
MeCTG B cayuae orcytcTBHs a(dexra P op 6ca. [Togobuoe sBiIene MM
OCHAPYHCHIN B B HALUUX HAGMIONEHUsX,

Cesonnble KojieGaHHs cOlep:KaHHsl BOAAHbLIX mapos Ha KanoGumu ()
Jgexar B npefenaax: or 0.5 no 2.5 cM. dTuM KoneGaHHUAM COINIACHO JAHHBIM
radauusl XIX u puc. 35 cooTBerctByIOT MaMenenus Ago~ + 07004, D710 —

— Au@rpepenunanbHbii addexT. AGCOMOTHAST Ke NOrPelHOCTb, BHOCHMAst
apexrom Pop6ca BO BHeaTMOC(EpHDlE [BETOBblC SKBHBAJEHTHl (B CTO-
POHY HX YMEHBLIEHHs) JeXHT JJis Hallefl [BeTOBOH CHCTeMBI B TpefeIax
ABYX-TPEX COTHIX 3Be3[AHOH BejuuuHbl. CyllecTBeHHOe 3HAUCHHE HMeeT, Ove-
BUHO, TOJILKO MepBHH — pudbepenipanbhsil 2 QPexT; abCcomMOTHAT —HOT-
PeIltoCTb OTPAa3HTCsl TOJNBKO HA CMelleHHH HYJb IYHKTA TOJYYaeMOH CHCTe-
Mbl BHeaTMOC(ePHBIX [BETOBHIX 3KBUBAJACHTOB.

Honvepkusaenm eme pas, yTo Hallld PACYeTHl, BBUAY HX HEKOTOPOH cxe-
MATHUHGCTH, MOTYT CIYXHTb JHIIb JIJisi NPUOTIKeHHOH OLUEHKH paccMaTpH-
BAEMOro sIBNEHHs. 13 BCero H3MOXEHHOro Cleiyer, uTO IPH MNOJb3OBAHHH
ypasuerueM (1) Hajo yYHTHIBATH BO3MOKHOCTb HOJyYeHHS BHeaTMocdep-
7. 2dsbowBbol sbhbroagob, mdbgig. Logm., N 14
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98 I'naBa TperThs ;

HbIX 1{BETOBBIX SKBHBAJICHTOB, OTSTOLLEHHBIX HEKOTOPBIMH CHCTEMATHYECKHMH
omubKaMy. BeJHuMHA TOCHENHHX HOJNKHa 00si3aTes]bHO, XOoTa Obl mpubmu- .
KEIHO, OLeHHBATHCL.

ITpu BhHeceHuH 3a atMocdepy CyllecTBeHHble OLIHOKM MOTYT BHECTH
M MOLIHbIE TEJTypPHYECKHe ITONOCH], eC/Id OHH JieXar B 06JacTH  CIeKTPalb-
HOH UyBCTBUTENLHOCTH anmaparypsl. JlOCTaTOYHO yKa3aTh, YTO €CJM  CrieK-
TpaNLHAS UYBCTBHTEMBLHOCTH NPOCTUPAETCS B YJIBTPa(uoeToROH ofJjacTH 3a
rpadHIy MpoOmycKaHds aTMocephl, TO KONeGaHHs CONEPKAHHA O030HA, HE
CBSI3aHHBIE, KAK M3BECTHO, C OObIYHOH MPO3PaYHOCTBIO aTMOCHEphl, MPUBERYT
K KOJleGaHHSIM 3SHAueHHH co, ONpenessieMbM 1o ypaBHenuu (1). B atoM
caydyae U MPH MOCTOSIHHOM (pakrope ocnaGreHus mpsiMble Byrs moryr oka-
3aThCR NAPANJIENbHO CMElLIeHHbIMH.

B cBsisM C 3THM HHTepecHO BCoMHuTb, uTo XoJaa (68), paGoras B
JUTHIIHOBOJTHOBOH 4acTH CheKTpa (C KUCJIOPOAHO-LEe3HeBBIM  (hOTO3TEeMeH-
TOM), Hames uyro o< O jyisi 3Be3] CleKTpajbHoro tuna M. 3to sHauyr, 4TO
3Be3El roayGesy Npu NPUOJIMKEHUH K ropusonTy. OGbsicHeHHe 3aKIOYaeTcs
B TOM, UTO HapacTaHHe IOIJIOUIEHHs B TEJUTYPHYECKHX IOJIOCAX, PACTIONOXKEH-,
ELIX B OGJACTH NMPONYCKAHHSI KPacHOro (HMabTpa, NpuMenspuerocs X o0.-
NoM, 6bUl0 Goee GHICTPBIM, YeM HapacTaHHe OOLIEro MOMJIOLIEHHS.

3 u3/0KEHHOTO CJIeAyeT, 4To Gojiee COBEPLICHHBIH yueT OCHaliaeHus
cBera B aTMocepe BO3MOXEH NpPM HCIONB30BAHMM AMNapaTypel ¢ TakKoH
CIIEKTPANBHON UYBCTBHTEJNBHOCTBIO, KOTOPAsi He COAEPIKHT obJacTedf ¢ 600n-
LMMHK rpafidieHTaMH CIEKTPAJBHON NPO3PayHOCTH aTMOCQepHl, BK/IOYad H
MOIIHLIE TEJJIYPAUYECKHE MOJOCHL. .

§ 4. OwuGKM, BHOCHMBIE MPH HCNOJL30BAHHM CPEAHMX (aKTOpOB
' ocaalbnenus

» Hawa pa6oTta cCTaBUT cBOeil LEJNbIO ONBIT NOCTPOCHHA $hyHIaMeHTaJIbHOTO
KaTa;0ra (POTOIEKTPUUECKNX LBETOBBIX 3KBUBAJIEHTOB, IPH HCIOJIB30BAHUH
BeCbMa IUHPOKOH IBETOBOH CHCTEMBI—HECKOJIbKO IpPEBHILIAIONIeH 0 IMpoTe
CHCTEMY MeXIYyHapOAHBIX NMOKasaTesed IBera. [lpaBuibHEIE H TOUHBIA yuer
wabupaTenbHOro ociabJieHHs CBeTa B aTMOC(epe HMeer, MO3TOMY, [Js MaH-
" HOlI PaGOTh! HCKJIOUHTENbHO BaXKHOe sHaueHue. J[leACTBHTENBHO, CpefHee
-gHayeHHe (akTopa U3GUPATENLHOTO OCNAGNeHHs] HEeCKONbKO TPEBBIUIAET Y
wac 0m25. Orciofa CIefyeT, 4TO MOMPaBKH 3a H3GHpaTenbHOe OcyabieHHe,
AaMe IpH HAGMOAEHHH B MepHIUaHe, MOTYT AOCTHFATh IJIsf IOMHBIX 3Be3J
" Hauteit nporpamMmbt (¢ &~ — 20°) mopsiaka 076. KoneGanus daxropa us-
6upaTeNbHOro OcNaGJIeHHs OKOJIO ero CPeJHero 3HaueHus MOTYT MpeBblllaTh
-+ OmQ5, a 3TO 3HAUHMT, 4TO IONPABKA 3a M3OGHpaTeNbHOE OCialieHHe CBeTa
B aTMocdepe s I0AHBIX 3BE3J, MOXKeT KojeaTbes B Mpefenax or  OU5 10
m7, Orciofa OYEBHAHA HEBO3MOXHOCTb IOJb30BAHHA CPeJHUMH (aKTo-
paMu u36upaTtesnbHOro ocaabmnenus. Ilocaennee mpuseso 66l K ITOJIHOH TOTe-
pe ‘TOil TOUHOCTH, KOTOPYIO JAIOT HeMOCPeNCTBEeHHbie naGmonenus (Tabauua
XIII, ror. 11, § 2).
Ho NOMHMO MOHMKEHHS TOYHOCTH, MCIOJIb30BaHHE CPENHBIX (aKTOpOB
ypeBaTo €llle H ONAaCHOCTLIO BHECEHWs! B KaTaJor CHCTEMATHYECKHX OLIHOOK.
K TakuM OWHGKAM OTHOCHTCS BO-IIEPBBIX, CHCTEMATHYeCKHH XOJ B 3aBHCH-
MOCTH OT MPSIMOTO BOCXOXKJEHMS, HCTOYHHKOM KOTOPOrO SBJISAETCH Ce3CHHHI

v~ g

e T T e
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Ounmeqgarksn

Crp. Crpouka Hanevarano Jouxe0 OHTE

77 B CHCTEME NaHHOMA B cucreMe AAHEOH A

103 \ csisamo ¢ ¢ r ceasano ¢ 7'

128 B MAAIMMETDAX, — B MURIAMETPAX, 7—

145 upm Temmeparype <20 Npy YeMumeparype BHIIE -|-20
149 3 o6’ext Oy o6’¢xtuB Oy

149 CHHBY yMensmenne AS00PAIKEHAE]| yMEHBIIEHHOE MBO6pameHue

155 csepxy | E=xooo Lo E=1000 —

ﬂq, n
Ne sBEBAR 1332 1322
2 CHPBY or =600 uc or =600 HuC
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HomyyeHue BHEATMOCQEPHbIX LBETOBLIX BKBHBANEHTOB 99

‘ XO0A npospaynoctH. O6 3TOM yrke rOBOPHJIOCH BHILIIE, Bo-BTOpHIX — BO3MOXK-
‘HDI XOA B 3aBHCHMOCTH OT CKJIOHEHHs. McTouHHKOM TAKOro Xoma sBJAETCH

< OIIH0KA B NPHHATOM CpefHeM 3HAYeHHH ¢akropa ocnabuenus « [50]. Hek-
* CTBHT@JIBHO, €C/IH MBI 0GO3HAYMM Yepes « HCTHHHO® 3HaueHHe CPENHero (ak-
' TOpa, a uyepes « —OIKGOYHO NPHHSATOE, H Yepes Ag —pasHOCTB @ — a, TO

-JUIs1 OTSITOLIEHHBIX OLIMOKOH BHEATMOC)EPHEIX IIBeTOZ%X SKBHBANCHTOB G,
BBIHECEHHBIX C & OyJeM HMeTb:

Go's = Cuz, ) —dF@R) = Cy x, )— aF(z) + AaF(g)=C,, + AaF &) (16)

‘TAe yepe3 Cy, MHB OGO3HAYHIH BHeaTMOCQEepHEIH 1BETOBOH SKBHBAJIEHT

“BBE3JIDL, MOJYYEHHDI C HCTHHHBIM 3HAYEHHEM CDeJHEro ¢axropa u3bHpartens-

HOro ociiabyeHHns.

Ml BUZEM, YTO MOTPELTHOCTD BO BHEATMOC(EPHBIX 1IBETOBBIX eKBHBAJIECH-
“Tax, paBHad '

ACy, = Aa F(3) 17y

«Gyner nponopuuonansra F(z). BBHIY Toro, uto 10kKHbE 3Be3/bl Habmoxan-
‘TCS B CpENHeM Ha GOJIbUINX BOSAYIIHBIX MAccax, TO B Pe3yJIbTaTe noJayyaercs
XOI BHEATMOCEDHEIX LBETOBBIX SKBHBAJNEHTOB B 3aBHCUMOCTH OT CKIOHEHHA.
Borraunrep [50]u Bexkep [48] ucnpaBasinn nmpunsitoe umu
‘cpelliee 3HAUCHU® (DaKTOpPa OCHaCJIEHHs, ONB3YSCh KPHTEPHEM OTCYTCTBHS
nono6Horo xoxa. Ho ciieiyer umeTh B BHAY, 4TO MOgoGHAs Ipoueaypa maie-
KO HE BCerla MOMeT CUMTAaThCsl CKOJNbKO-HHOYIb 3aKOHHON. Tak HamnpuMep,
TIPH H3YYeHHH GONbIIKX paloHOB Muieynoro Ilytn, pacnonoxenHbix B Ham-
"PaBJeHH! CeBep-IOr M, B YAaCTHOCTH, B OGJNACTH ero PasiBOeHHs, HaJHYyHA

“OUIHOKH Ae.  He MOXKeT GbITh BBISIBJEHO IO XOIy CPEelHMX IBETOBBIX SKBHBa<
JICHTOB B 3aBHCHMOCTH OT CKNOHeHHs1. Jleo B TOM, yTo IpH nepexofe K Gonee
IOMHEIM yacTaM Maeunoro Ilytn na6miogaercs peaJsibHOE NOKpacHeHHe GJu3-
+KHX 8BE31, MOCKONbKY B 06acTH 3MeEHOCHA PACIONOKe b BeChbMa Oiu3KHe

‘K HaM MacChl H30HpaTeJbHO IIOIIOILAOIIeSH Mmarepun. Omu6ka B & Moxer
- 00 YMEHDLIUHTD HJIH [a¥ke COBCEM CKpBITh, JIHOO THIEPTPOGUPOBATL 3TO
“sABfenne. OuwnbKa B CpefiHEM SHAYECHHH g MOKET TaK¥ke IPHBECTH K YBeJH-
HEHHIO ECTCCTBEHHOH AMCIEPCHH HODMAJIbHBIX HBETOB 8Be3J, HU3yuaeMoro
KJIacea M K CHCTeMaTHYECKOMY DasJIHUMIO STHX ILBETOB IJIsi 3Be3Jl, pacnoJo-

. - ZKCHHLIX B paHOHAX 103KHOIO H CeBEPHOIO MOJIOCOB [ aJIAKTHKH.,

Hawm npexcrasasercs;, uro IIPUBENICHHBIX COOOpAKEHHH BIOJHE JOCTa-
"TOUHO IJI OGOCHOBAHMS HEBO3MOMKHOCTH HCIIOJIb30BAHHS CpelHHX ()aKTopoR
- M30HPATeNBHOrO OcaaG/eHHs [P HOCTPOEHHH (DYHAAMEHTANbHBIX 3JIEKTPO-
- KOJIOpUMETPUYECKHX KaTasoroB. I103TOMy Heo6X01uMO HMeTs BO3MOXKHOCTh
“ONPEARJIATL 3HAUSHHUST (haKTOpa M3GHPATEHLHOrO ocJiabieHus JJia ;mo6oro Mo-
MEHTa HOYH, KOIZla NPOM3BOASATCS HaGJIONeHAS, — «MTHOBEHHbIE» 3HAYSHHUS
9T0rO0 (haKropa. ‘

Taxyo BosmoxHOCTL NpegocTaBiseT METOA CTAaHZaPTHOH 3Be3gsl. DTOT
METOX OGecreuHBaeT HauGOJIee COBEPIIEHHDIH yueT ocinabieHus: cBeTa B 3eM-
HOi aTmocdepe,

§ 5. Merog CTAHAAPTHOH 3BE3/bI

Eciu Ham H3BECTEH BHEATMOC

(bepHBIH 1BETOBOH SKBUBasEHT HEKOTOpO#
-8BE3/1bl, IPUHUMAEMON 3a cTaugapT

HYO, TO 0GO3HAYHB €ro uepes Cy H noxy-
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I'maBa TpeEThH : .

yHB B HOKOTOPHIE MOMEHT BpeMeHH ¢ HaOJIOfeHHOe 3HAYeHHe IIBETOBOIO:
SKBHBaJIeHTa ¢ (7, #), HAXOLUM M3 OCHOBHOH dopmysnl (1):

c(z, H— G,

S (18)+

F(?)

FICKOMOe MTHOBEHHO® 3HaueHue (hakTopa H3GHpaTeJbHOTrO OciaGJeHHs.

ITonyuus B TeueHue HOUM NATH-LIECTb NOXOOHEIX HAGJMIONEHHH, Mbl MO--
¥eM HaHTH [IpH IOMOIIH TPa(yecKoro HHTepNoNHpOBaHus sHauenns « (t, Co)-
st mo6oro MoMeHTa ¢ (COOTBETCTBYIOLIME LIBETOBOMY SKBHBAJIHTY C T a H--
AapTHON 3Besan C,). »

TIpenmonoxuM, 4TO MPO3PAYHOCTL ATMOC(EpPHl He 3aBHCHT OT Hanpas-
JIeHWsi Ha HeBe T. e. OTCYTCTBYET a3uMyTaldbHbH addexr. [Ipennonoxkum Tak--
JKe, UTO HAM HM3BECTHA 3aBHCHMOCTb (DaKTOpPa H3GHPATENHHOTO OCHabIeHus *
OT UBETOBOrO SKBHBAJEHTa, onpejeiseMas BEJIHUHHONR '

v=da/dC,, (19)-
TJe y Malas BeJMYMHA, KOTOPYIO [ HeGOJIbUIOro MHTepBajia CHeKTPaJbHEIX -
THIIOB MOHO NPHGNIKEHHO CUHTATH TOCTOSTHHOH. MeTOAB! ee ONpelesenus |
6yayT paccMoTpeHs B cBoeM Mecre (riu. III, § 8).

" TIpu 5THX TPeANOJOXKEHHAX MTHOBeHHOe 3HaueHHe (akropa HabupaTenb--
JHOTO OciablieHus, COOTBETCTBYIOLIee JIOGOH nporpaMMHuoO#l 3Besfe (C BHeaT--
mocd)epHEIM LBETOBBIM 3KBMBaNeHTOM Cyy), HabnwoaaBmeiics B MOMEHT Bpe--
MeHH t,, HAXOAHTCS MO OUYeBMIHOH (opmyne: ,

v a(ty, Cow) = alty, G+ Y (Cox — Co) (20}

JLjist MOJyueHHst LOCTATOUHO TOYHBIX 3HAUEHHH MIHOBEHHBIX (bakTOPOB. :
U36HpaTeNbHOTO OclHabneHus HeOGXOLMMO, CIeNOBATe]bHO, 3HAThL BHEATMOC-
(epublil BETOBOH SKBHBAJICHT crannapTHOi 3Be3fnl. OnpefeseHune TNOCHAEa--
Hero IOJIKHO GBITh BHIIOJHEHO C BeCbMa BHICOKOH TOYHOCTBIO, He MeHbIUeH -

yeM -+ 0™005. 2DT0 — Heo6XOAHMOe YCJIOBHE /IS YCHEMHOro IMOCTPOeHH:R:
(byHIAMEHTATLHOTO 3/IEKTPOKOJOPHMETPHUECKOTO KaTasora.

a(t, Co ==

§ 6. Yuer ocnaGueHusi cBera B paGoTax mno JIEKTPOKOJIOPHMETPHH

Tpexzie yeM NepedTH K PacCMOTPEHUIO penyKuuil HaGIIONeHnl 38 H30H-
paTtesbHOe ociafiieHHe cBeTa B aTMocdepe, BBINOJIHEHHBIX B Hacrosllel pa-
GoTe, TOCMOTPUM KaK 3TO Pellasoch Y APYTHX aBTOPOB.

‘Borraunrep [50] nmoab3oBancs CpeHHMH 3HAUEHHAMH usbuparesb-
HOTO OCJAGEHHS CBeTa, BBOAS HEKOTODble MHOMHTENH K M3BecTHoH Tal-
gaume Miongepa [84], onpenenennble I'yTHHKOM [64]. Habatonas
3Be3/bl BCeX CNMEKTPANbHbIX THIOB, DOTTIHHT P YYUTHIBAJI 3aBHCHMOCTD
H36HpaTesibHOr0 OcjabieHnss OT UBETOBLIX SKBHUBAJIEHTOB (Benuunny Y3 Gop--
mysna (19)). CucreMaTHUeCKOTO XO/ia CPeJHHX UBETOBBIX SKBHUBAJEHTOB B
3aBHCHMOCTH OT CKJIOHEHHs] 0OGHapy»keHO He GBUIO. .

Bexkkep [48], pacuupsin KaTasor BoTTJaHHTeED a, N0Jb30BANCH
Toli ke MeTOIMKOM, yTo M nociennuii. OOHAPYKHUB, OLHAKO, CHCTeMaTUYeCKHH
XOJI CPeJHHX HBETOBHIX KBHBAJEHTOB B 3aBHCHMOCTH OT CKJIOHEHHS, bex-
Ke] TNPHHSU HOBble 3HAdeHHs MJIS MHOXKUTesled K rabnunam M o J-
depa. HecMoTps Ha TNONb30BAHME CPENHHMH (aKTOPAMH ocjableHus, .
-BeKKep He OOHapyKHJ CHCTEMAaTHYeCKOTO XOJa B 3aBHCHMOCTH OT INpf-

MOI'0O BOCXOXKIECHHUA.
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Honyuenue BlleatMoCEpPUBIX LBCTOBBIX 3HBHBAJEHTOB 101

Xoaxn [68] m Beruer [49], Habawonas ¢ KACAOPOIHO-IE3UEBBIMH
«gpoTO3IEMEHTAMH, MOJB30BANHCH METOIHKOH, AHATOTHYHON MpeJBLIAYIINM aB-
Topam. Beuny paGorel B KpacHO# U MHpaKpacHOH 00JACTAX CIEKTpa, THe
‘u3buparesplioe ocnabirenne cBera B aTMocdepe BecbMa HE3HAUHTEJBHO,
MOJIb30BAHNE CPeTHHMH (DAKTOPAMH MOXKeT BHECTH MeHBIHE IIOrPeIlHOCTH,
yeM B npenplayniux patorax. [Ipu pabGore B mHbpakpacHOH o61acTH BO3HH-
KaloT OTMeueHHEIE BLIIe TPYAHOCTH H3-3a PACHOJOMKEHHBIX 3/6Ch MOIIHBIX
TeJUIYPUUECKHX TIOJOC H, B UACTHOCTH, IIOJIOC IIOIVIOLIEHHUS BOLSHOTO Ilapa.
Tl MOJHOTO YCTPAHEHHs] BIAHMSIHUS MOCHEAHHX, D eHHET BBOMWI Iepel
- hoTO9IEMEHTOM BOASTHOH (GHABTP ToymuHOH B 10 cm.

Bce ykasanHble aBTODPHEL PeAYyLHPOBATH HAOTIONEHHA K 3€HUTY.

Cremyer OTMETHTD, YTO IPH HCIOJL30BAHHE CPeAHHX (akropos oc-
JabneHys, NpuBeeHHe HaOMIOACHUH K 3€HHTY WJIHM K BHEITHeH TIpaHuie ar-
Mocdiephl COBEPLIEHHO PABHOCHIBHO B CMBIC/E TOYHOCTH pesynasTara. Boeart-
Mocf)epHble ¥ 3eHHTHBIE I[BETOBLIE KBHBAJEHTH OTJIHUAIOTCH B 3TOM CAyyae

LJPYT o7 Ipyra Ji4igb Ha TIOCTOSIHHOE 3HaueHHe cpefHero ¢axropa ocnabie-
i o

M. Tioccos [G67] nocraBuna ceoeli 3ajgaueil OCTPOUTH KaTajor Qyu-
JAMEHTaALEBIX (DOTOS/IKTPHIECKHX BEJIWUHH H I[BETOBBIX SKBHBAJIEHTOB Psila
- ns3bpanuplx 3Be3l. Ile cunras BOsMOXKHBIM BeCTH creuHasbHBIE ONpeIelerHs
npospaunecty armocdeps, I'1occoB nonb3oBasach cpefHUMH (akTOpa-
MH, HaHIEHHBIMH €10 Ha OCHOBAHHM HeOOJbIHOro HabMIAAaTeJbHOTO MAaTe-
pnana. O6paboTka HAGNIOJACHWI IIBETOBBIX SKBHBAJICHTOB BENACh OOBIYHLIM
st sroro cayvas obpasom. Ho mis  GoTOMEKTpHYECKHX BeJMYHH 3Be3f,
nojydaeMulx. B AByX (uanTtpax, ['t0ccoB mpuMeHMJa NENHOH MeTOX, KOr-
~Aa DOCTENEHHO, nyTeMm Ju(QepeHIHaNbHbIX NPUBS30K, CBAZLIBAIOTCA MeXK-
ay cobotl sBe3fipl, BMH3KHe, KaK 110 PACCTOSIHHIO Ha HeGecHOH cdepe, Tak H Mo
usery. Msdpanuble I'IoccoB  3Be3msl OXBATHIBAIOT BCE CIEKTPaJbHblE TH-
OBl 1 PACIHOJIOKEHB 3AMKHYTRHIM [OSICOM, [POXONSIINM Yepes pasJuyHble
cxionenust. FlabGmonenus seanch B Mepuauane. Kpurtepuem Hafe:XHOCTH —mO-
- JIyuaeMBbIx TAKMM METOJIOM BeJHYHH W CBOGOALI HX OT KAKHX-IH60 CHCTeMa-
» THUECKHUX OUMOOK ['10 ¢ C OB CUHTACT OTCYTCTBHE ONIMGKHM HAKOIUIEHHS IPHU
BAMBIKAHHYU BCETo Itosica 3Besjl. XOTS 3TOT MeTox Obli IpuMeHeH [ 10¢COB
AL HONyUeHHs] QyHIaMeHTalbHBIX BEJHYHH 3Be3l, HO B DPABHOH Mepe MOT
OLIThL IIPHMEHEH H K IOCTPOCHHIO KATAJOra IBETOBEIX 3KBHBAJEHTOB.
Mexny TeM, XOTsi paccMaTpHBAeMbIl MeTOJ M HOHHMKAeT HeCKOJbKO
CiyyaliHble OIUMOKH, HO OH B IONHOH Mepe OTHIOINEH CHCTeMATHYeCKUMHU
- olEOKaMH, IPUCYIEME  HCHOJB30BAHMIO CPEIHHX (PAKTOPOB ocnabieHns, a
CJICAOBATENILHO SIBJISIETCS] HENPHIONHBIM JJIST TIOCTPOeHHsT  (ByHIaMeHTasb-
HBIX Ka1aJI0T0B. JTO, coGCTBENHO, OueBHAHO. Ho Mul mokaxeMm 3To u ¢op-
- MaJIbHBIM 06pasoM.
IIyctn umeeM cucTeMy HaGMIOJIGHHBIX pasHOCTell HBETOBHIX SKBHBAJeH-
" TOB 3aMKHYTOTO IMOsACA 3Be3:

AC, 1 () =Gy (1) — C(z1) )
A2 ()=G ") —GE)

ACurr, 1 (2) = Girs () — G (1) }
ACs -1 (R) = Ca () = Got (R0L0) |
AC, (1) = G (RY) — G (&) )
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[TpuueM 1moKa mpeanojaraeM, 4To MOBTOPHBIE HAGIONEHHS ONHOH M TOl XKe-

3Be3/Ibl NPOM3BOAATCH HA PA3JHYHBIX 3€HUTHBIX PACCTOSHMSAX, T. e. 73 = o,
Buearmocdepnbiit 1BeTOBOt SKBHBAJEHT K-OH 3Be3lnl GYHeT OUEBHIHO:
paBen:

Ce= G (") — el F (z); i=1, 2, (22)

TIe o —MTHOBEHHHIH (akTop H3GHPaATEeNBHOTO OCJalieHus, COOTBETCTBYIC =~
MWUH MOMEHTY i-20 HaGJIONGHHA H LBETY K-OH 3Be3Hl. '

Bpoas sHauenune cpeanero thakropa H3GHpaTeJbHOTO ociiaGieHus

ar=af — Aaf), (23)
¥MeeM IS 3HAYeHHs] BHEATMOC(EPHOTO IBETOBOTO KBHBAJIEHTA, 'BHIHeCEH- -
HOTO CO CpefHUM (aKTOpOM (3aBHCALINM OT I[BETA 3BE3/bI):
CH=C(z)— axF ) = G+ 2 PF (). (24)

Tocnenunit unen aaer omMOKY, IPOHCXOMSILYIO 332 CUET HEYUYTeHHHIX KO- -

JedaHuH NPO3PAYHOCTH.

Pasnoctu BHeaTMOC(HEPHBIX IBETOBLIX SKBHBAJEHTOE COOTBETCTBYIONIMX .
cucTeMe (21), HO HCIpaBJeHHBIX 3a H30HpaTesbHOE OCaabiaeHHe CBeTa CO -
cpedHHM (akTOpoM, GYAYT OUEBHHO:

AC'rp1, 1=Cli— C¥'=AG1, &« + AdfliF () — Aaf)F (). (25)~
OTH Pa3HOCTH NOJYYAIOTCS MPAKTHUECKU H3 ypABHEHHs:
ACii1, k=ACk 1,2 (R) — a1 FGE) + o F(zH) : (26):-
0 HAGJIIONeHHBIM PasHOCTAM AGiy1,:(g) ¥ cpeHHM (akropaM wHabupare/ib--
HOTO OCnaGJeHusl o H —ak“.

IlpunuMas anis omHol M3 3Be3n (XOTs GBI MePBOH) 3HAUECHHE LBETOBOIO-.
SKBHBAJEHTA, BEIHECEHHOTO TeM HJIM HHBIM CcIocofoM 3a atMmocdepy — 'y,
(BooGHIe OTJHMYHOE OT HCTHHHOTO 3HAYECHUA ¢;) HMeeM OYeBHJHO:

di=cy+ Ay =cat (¢1— ;) + AdPF (D) — Aald F(z?) - }
dy=0'y 4 Ady, y = ¢34 (¢'s — ¢1) + BalIF (2§) — AP F (2) +
+ AaPF () — Al F()
Cn=tnot + Abns n-1 = a4+ (¢'1—¢1) + AcD FzP) — AaPF(zP) + b2
n-1
+ 2L (AP F (D) — AaPF )}
J=2

) =at8cs, wmey () + 1 (AP G - AP () = 'y 5

rae’ Syner omuGKa HAKOIUIEHHS:
5= 21{4“5'1) FP)— AaPF(ZP)) (28}
&

B caydae, xorna HaGMOneHHs BeAyTCS B MepHIHaHe, Mbl MOXeM HOJIO--

KHTL:
F) = FGP)Y=F(y)
H TOTraa:

5= Ji:angﬂ — Aa?)F (z)- (29
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Eenu a; (j=1. 2...7) BISIOTCH UCTHHHABIMH CPE/IHHMH, TO CYMMEI CITy-
uafiHBIX OTKJTOHeHHH (pAKTOPOB OCJIa6jenust MPH GOJBIIOM UHC/Ie Habmaone-
Wyl GYILYT MaJo OTJIMYAThCA OT HyJf, a CICLOBATENbHO A ommGKa HaKoIe-
wist Gyzer Taioke 6auska K Hymo. Ona Oyzer, KOHEYHO, CTPOro pasHa HYJTI0
(u B ciyuae HaGMONEHHS HA Pa3IHIHbIX F(z)), ecnia  koseGaHus Hpospay-
HOCTH OTCYTCTBYIOT. ‘

[TocmMoTpuM Ternepb, KakKOBO GyJeT BIUAHHE OMHO0K B IPHHITOM Cpe/iHeM
snaueHnH GaKTopa H36HPATeNbHOTO OCHaCIeHHUS. [Tycts 6yAyT MPUHATHL OLIX-

GouHLIe Cpe/iHHe 3HaueHnsl (PAaKTOPOB w(k=1,2 3..n)

w'y = op — Aogp = “Sf) - (Aa(é') -+ Aow) . (30)
B »rom ciydae Mbl MOZKeEM I‘IOCTpOI/ITb CcHUCTeMY, COB@pH_’[eHHO anaJjorug-

nylo (27), 3aMeHsis JUIIb sHaverus Aaf) Ha Ac) + Aaj.
Jng K-ro 1BeTOBOro KBHBAJIEHTA IOJYYMM BhIDaXKeHHe:

G (' — ) + [AaPFGE) — AalFE) + TGP — AP FE) +
Pt J=2 .
-+ [Beff F()—Bay F () 47, (8 F &) — FEPMI- (31)

=3

3nech (¢, — ) TOKasblBaeT OlIMOKY B NPUHATOM HYJbOYHKTE MHIKAJH
HALIMX 1BETOBLIX SKBHBAJEHTOB; WIeH B NepPBOd KBafpaTHOH ckoOke JaeT
sddeKt aKKyMyJHPOBAHUA CIyYadHBIX ommbGOK 34 cyeT KosjebGaHuil IIpo3pad-
HOCTH; BTODO# WieH B KBaJApaTHOH ckKoOke HaeT ahdekT OIMMGKH B CpelHeM
(paxTope M3GHPATEJBLHOTO OCHA0EHHS.

B ciyuae HabmiofeHuii BOJM3M MepUAHAHA BLIPAXKEHHS (31) npuHu-
Maer BUI

b = o4 (1 6) + [BaF z8) — B F(zs) +:ZZ {Ad) — AP F(z}] +

+1 Aoy F (zr) — &;:F (z1) (32)
Haxomen, ecJid nonpabka K cpefnemy (Gaxropy He SaBMCHT OT IBETa SBESAHL,

1. e. ecan Aaj = A (j =1, 2...7), TO BCIOMUHAS (27):
a1 »
= o (¢ — o)+ [oPFG) — A F () + 1 (8o — 8aIF )] +
J=2

4+ Aa[F(z) — F ()] =6 + Aa[F(z) — F(z4)) (33)
I_IOCJIE,I[HI/Iﬁ yJleH OueHb HarJagaHoO 1I0KAa3hIBaeT HaJJMHUuHue CUCTEM ATHUECCKOI'O
Xo1a B 3aBHCHMOCTH OT F(7), a, Cle0BaTeJLHO, TIPH HalMoNeHHH B MepH-

IHaHe W OT CKJIOHEHHsI.
3aMbIKas T0SC NPUBSI30K M BO3BpAWIasich K NMepBOH 3Be3le, Mbl BHIUM,

4TO OLIHGKA HAKOMJIEHHS 3a cUeT OWHOKH B« OyIeT, NpH HaGJIOJIEHUAX B
MepHIHaHe, paBHa HYJIO.

OrTciofia 3aKJII0YaeM, uTO OTCYTCTBHE OIIHOKM HAKOIUIEHHs He MOXET
6biTh KpHTEpHEM NPABHIBHOCTH [OJNYYEHHOH CHCTEMBI IBETOBLIX 3KBUBaJEH-
T0B. DTO B MIOJHOH Mepe OTHOCHTCS H K TOJyYeHHIO CHCTeMbl (JOTOSJIEKTPHUE-
CKHX BesiiuuH. Mpr BujuM, uto Meto I'loccoB He jaeT NPpeHMyLLECTs 110
CPABHEMHIO C METOIOM HEIOCPEACTBEHHOr0  BbIHOCA 34 armocdepy ¢o
CpellHMM 3HaueHHeM AJisi (pakTopa ocnabuenns, B oboux ciaydasx BOAAYT
OHHAKOBBIE CHCTEMATHYeCKH® OluMGKH, 3aBycsuiue o [ (7) . Ot OITUOKY He
6yAyT MEHbLI® IPH CPaBHEHHH GausKHX 10 ety 3Besf. Her, ciemoparesb-
HO, HHKAKWX OCHOBAHMH BBOAHMTL 3TO OIPAaHHYEHHE. CoBepIleHHO HeupapHilb-
HBIM sIBJSIETCS TaKxkKe yTBepikiehHe ['10ccOB, uTO MOCKOJDBKY NONPaBKa
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3a u3buparesibHOe ocsabiieHHe cBeTa B KaX/0i NpHBA3KE Maja, TO yuer oc-
JIaGJIeHHsT He BJSIETCS CYIECTBEHHBIM UCTOYHHKOM OIIMGOK. AHAJOrUs ¢ HaG-
JIOJICHUSIMH TIepeMeHHBIX 3Be3]] 3/leCh HeHOMyCTHMa.

Cre66unc u Xaoep, npu NoNyyeHHH KaTAJOTa IBETOBBIX K-
BHBAJIEHTOB 3BE3J PAHHHX NOJAKJIAccoB 3Be3] B [98], npuusanu Heckonxko 60-
Jiee COBCPIUEHHYIO NPOLEAYPY yueTa IBeTOBOro ocnabienns. Mexons us tab-
JUIEBL Cpe/iHero ocjiaGJieHHs], OHH BBOLHJIH HEKOTODHIE IONPABOYHbIS KO (HH-
UHEHTBI B 33aBUCHMOCTH OT MPO3PAuyHOCTH aTMocdepbl (aHasord (Qaxropy
myTiiocTs JImHKe OTHeceHHbIe, OJJHAKO, He K UHCTOH aTMoc(hepe, a K HeKo-
TOPOMY YCJIOBHOMY €€ COCTOAHMIO). DTH KO3I(DQHIHEHTH oOupemessiuch Ha
OCHOBAHHH TJIa30MEPHBIX OLEHOK COCTOSHHST aTMOC(hepsl, UTO SIBJISETCs upes-
BbIUafiHO TpyObIM NpHeMOM, He OOeCNeYHBAIOINHM IOJIYYeHHS CPaBHHUMBIX
PESYILTATOB B JIYHHBIe U Ges/IyHHbIE HOYH M B pasjiHuHble ce30HH. HabawoneH-
HBIE I[BETOBblE SKBHBAJIEHTH PeAYUHPOBANHCh K BHEUIHeH TpaHume arMmocde-
pbl. ABTOpEI paccMaTpuBaeMoii paGoThl OTKA3aJHCh OT yueTa SaBUCHMOCTH

takTopa HabHpaTenbHOro ocnalbjeHHs OT IBera, NOJOXKHB y=da/dc,=0.
Beugy ysoctn nBeroBOH CHCTEMBl HX KATajora W CPABHUTEJIBLHONO NHANASOHA
UBCTOBRIX SKBHBAJIEHTOB 3Be3J nojakaaccoB BO—B9 sto orpanuuenue mocra-
Teunto 3akoHHo. Cte66uHc u Xad dep [98] ykaswBanu, npana, Ha
BO3MOXKHOCTb HCIOJB30BAHUS AN yyeTa H30HPATENBLHOTO oOcnabjeHus I0-
BTOPHBIX HAGMIOAeHHH cHelHa bHO MOAOOPAHHBEIK Tpynn 3Besa. OHH He cra-
JIW, ONHAKO, NMPHMEHSTh JTOT CHOCOO H3-3a GOJNBLIOro 00beMa ClelMajbHBIX
BCMIOMOraTe/IbHbIX HaOMI0 e i,

B pab6ore Cre66unca, Xaddepa u Yurdopna, mnocss-
UICHHOH pacliHpeHHIO KaTajora 3se3/ll B Ha Gonee cialbie u Gojee IOXKHEBIC
3Be3Jbl [99], a Takxke B pabore Cte66uHCca u Yurtdopnma no usy-
YEHHIO H30UPATENbHOTO IMOIVIOLLEHHS] B BBICOKHX TaJaKTHUECKHX IIHpOTax
1100], meTonuka yuera aTMocdepHOTO ociallieHHs: octanach npexuei. Jlas
voGmofeHnil, BEIIOJAHSeMbIX Ha oOcepBatopuu Maynr Buicon, CTe66HH ¢
H ero COTPYAHHKH NOJL30BAJHCh OJHHM M TeM K€ MOCTOSHHBIM (akTopoM
ocs1abgeHus1, epeliisi IPaKTHUECKH K yUyeTy IIPO3PAauYHOCTH CO CPegHHM (ax-
TOPOM.

B Gonee nosgHelt pa6ore Cre66uHca w YuTdopma mo LecTH- ,
iBeTHOH sJekTpodorTomMerpun 3Be3n [102, 101], BeIIOJHEHHO! ¢ NMOMOLIBIO
KKCJIOPOJIHO-1e3UeBOro  (oTO3JeMeHTa H INeCTH cBeTo(hHUNbTPOB (JaBaBIIMX

[o]
JAuanasoH Ay B npefenax ot 3530 mo 10300 A), TakKe HCHONBL30BANHCDH
TOJBKO CpefHHe (PaKTOPH OcabJieHHs, HO Pa3jHMuHBle JJIA -PA3JIHYHBIX (QUIb-
TPOB.

DJaBU B CBOel mepBoii paboTe MO MOCTPOEHHIO KATAJOra (DOTO3JIEKTPH-
YeCKHMX UBCTOBLIX SKBHBAJIEHTOB 3Be3jl PAHHHX KJaaccoB [B8] mosmeH ObLI
obpaTuT 0co60e BHHMaHHe Ha yuer ocjaljieHus cBeTa B aTMochepe, IOCKOML-
Ky OpHMeHeHHe UM OYeHb IUIOTHBIX CBeTO(GHALTPOB JaBaJo BechbMa IUHPOKYIO
CHCTEMY, YTO 00YCJIaBJHBANO U GOJbIINE 3HAUEHHA (PATKOPOB H36HpATEILHO-
ro ocnalaeHus U HX 3HAUMTENBbHbIE XoJaeOaHus. i

OrkasaBiuuch OT MeTofa JuddepeHIUaTbHBIX IPUBA30K, D JIBH OCTa-
HOBHJICSI Ha MeTOfe CTaHaapTubix 3Be3f. O, kKak u CTe606UHC, OTKa-
3aJICS1 OT y4eTa 3aBUCHMOCTH M30HpaTeJbHOro ociabJieHHs OT LBeTa, YTo B
NaHHOM cJlyyae HeJONYyCTHMO, BBHAY ropasfio 6oJiee NIMPOKOH LBETOBOH CHC-
TeMBl H OXxBaTa HaGJNIOJEHHSIMH 3HAUYWTENhHO GoJibLIer0 HHTePBasia CliekK-
TPAJLHBIX KNAacCOB (B —F). ma - . . o o i
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Penyxuun HaGJIOJAEHAH K BHEIUHeH rpaHHIE aTtMocepbl D JABH OCy-
‘THeCTBISI o (popMyJe:

cy =c(z, ) — (g + T)secy, (34)

nosarast TPUOMHIKEHHO F(g)=secy. 3HaueHHe e, COOTBETCTBYIOLIee IIPEK-

‘pacHofi npospauHocTH (TIasoMepHas oneHka 4,5), GbUIO ONpeNeNeHO U3 CH-

CTEMATHUECKUX HaOJIOJeHHH Napbl OKOJIOMOJSIPHBIX 3Be3  (BOCXOAsIIeH
¥ 3axonsniell) ¥ MPOBepeHO 1O BBIHOCY OLHOH M TOH K€ CTaHIapTHOM 3Be3-
_nbi, HabuogaBlielicss Ha pasiMYHBIX BO3AYINHBIX MaccaX. Ha ocxoBanuu

3THX HaGmogeHull Ais o, CLUC nprHaTo 3Hauenue, pasroe 07300. Ilompa-

' pouubll wien T yunTeBaer 2(QdeKT HU3MEHEHHs! IPO3PaYHOCTH.
’ Kasanoch 6bl eCTeCTBeHHBIM, HMesT 3HaUeHHe BHeaTMOC(hepHOro IBeTOBO-
IO 3KBHBAJEHTA CTAHZAPTHON 3Be3/B, IIPOBEpeHHOe BHIHOCOM € Pa3IHUHBIX
Macc, BOCNOJIL30BATLCS UM IJIsl  ONpeleieHHs 3sHadenufi mno dopMyte (34)

WA HEHOCPEACTBEHHO onpefenstt «(f) no Gopmyse (18), nabmopas
(7, #) U pasjiMyHBIX MOMeHTOBR Houd. OgHAKO DN BH IOWLE] HHBHIM
IyTeM.

Bee maGmopenns cTaHAAPTHBIX 3Be3] OH PEAYLHPOBAJ CO 3HAUCHHEM

¢ == o, TIOCJie YerO BhIHECEHHbIE 3HAYCHHST HBETOBbLIX KBHBAJCHTOB pal3J/ikdi-
‘HBLIX CTaHRAPTHLIX 3Be3[ OBLIH SMIUPHUYECKH MNPUBEAEHDBI K OJHOH U3 HHUX.

PenyuupoBaHnble TaKuM OGpasOM IIBETOBbIE SKBUBAJEHTH, paBHBE
. ’
¢y =c(z, £) —aysecyg (39)
CTJAHYAJIHCH, OYEBH/HO, OT HCTHHHOTO BHEATMOC(EPHOTO I[BETOBOTO KBHBA-
JenTa o Ha Benuuuny Tsecy, 3aBUCAINLYI0 KaK OT 3HAYCHHS HCTHHHOTO

1parTcpa u36HpaTeNpbHOro ocnabiaeHHs, TAK W TOH MaccHl BO3gyXa, Ha KOTO-
Doii OBLIO NIPOU3BEACHO JaHHOe HaOJI0feHN e,

rIOCTpOHB 3aBHCUMOCTh 3HAUEHUH 5’0 OT I'Ia30MeEpHBIX OIICHOK Ipo3pay-

woctH (k), DA BH TNOJYYHUT BIIOJHE ONPEAENEHHYIO KOPPENSINIO, HO C BeCh-
‘'Ma GOJIBLIOH JucnepcHed, 0OyCJIOBJIGHHON KakK OIMOKAMH B OLEHKAX TPO3-

"PAUNHOCTH, TaK U OOJBbUIMMH BapHALHSMU MHOXKHTeNs T secz.
[Ipu nompasymeBalomemcst IPeJIONOKEHHH, 4YTO CPeJHee W3 3HAUeHHUd
-¢'y, COOTBETCTBYIONIHX OlEHKE NPo3payHocTy Gasiom k=41/z, cTporo cooTBer-
CTBYET ()aKTOpy OCJIAG/eHHs oy, HMEEM, OUEBH/IHO, UTO i,=c,. [OTJa 3HAUC-
Hue T ompepensiercs o Gopmymne:
T=(y-2y) cosz. (36)
Onpeaedisist TakuM 1yreM T i KaXKJA0ro HaOJIIONEHHs] CTaHAapTHOU
3823 U 6epsl 3aTeM cpejiHee AJA KaxkKAOf HOuM, DJABHU IOJIYyyus rpadu-
“YeCKOe COOTHOIUeHHe Mexkny 1 M ONIEHKOH Ipo3pauHocTd %, JUCHEPCHA KO-
TOpOro Oblla, eCTECTBEHHO, TOPA3o MEeHblIe, YeM Y IIPe/bIIYIIero.
Takum myreM D JBH TNOIyYHa KaJHOPOBAHHOE COOTHOUIEHUE
' MeXJy LIa30MepHOH OLEeHKOH IPO3PAuHGCTH H (DaKTOPOM OCiabIeHHsI.
B 3TOM HMMeeTcs CyllecTBEHHOE METOJHUUYECKOe [IPEHMYILECTBO paccMar-
puBaeMoi paGoTel 1o cpaBHennio ¢ patoroit Cre66nuca u Xapde-
‘pa [98].
Hafinennast kpusas (k, T') MOMeT CIyXHUTb Ui ONpefefeHuss (HaKkTo-
pa ocnabjieHHs IO IN1a30MEpHON OLEHKe IIPO3PAuHOCTH. D J B U OTMEUaeT,
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YTO TPH NIOMOIUH 3TO KpHBOH M HaOMIONCHHBIX I[BETOBHIX 3KBHBAJIEHTOB:-
CTaHJAPTHBIX 3Be3Jl, MOXHO H3MepsiTh NPO3pavyHOCTh aTMocdepbl BMECTO TO-
ro, uto6bl ee OUEHHBATb., JTO KOHEUHO BepHO, HO NPAKTHYECKOTO 3HAUeHHS
KXpuBasi (k, T) mo HalueMy MHEHHIO He HMeeT. 3 KOHEUHOM cueTe BeCh BOTIPOC
CBOJUTCH K HANEXHOMY ONpelelleHHio BHeaTMOCGEpHOTO I[BETOBOTO IKBHBA-
JIEHTA CTAHIZAPTHOH 3Be3Jbl, D JIBH He MOJb3YeTcs KaKuM JHOO NPAMBIM
METONOM JJsi 3TOro. B kauecTBe MCTHHHOrO 3HAueHMd MAJas1 ¢, OH Geper
cpenHee 3HaYeHU® H3 ¢'y, MOJYYCHHBIX IPH IIa30MEepHOH OHEHKe ¢ GaljaoM
41/5, 37ech HET YBEPEHHOCTH, UTO AEHCTBHTENBLHO o= ¢,

1o nocnejHee 06CTOATENLCTBO KaXKETCA HAM OCHOBHBIM  HEIOCTATKOM
nepBoit paGotel D N BH, HG0 HECOOTBETCTBHE 3HAUEHHH C, M ¢, MOXKer
SIBHTLCS UCTOYHHKOM CHCTEMATHYECKOH OMIMOKHM KaTaJora.

B cpoeif BTopo#l pa6oTe, BHINOJIHEHHOH coBMecTHO ¢ MeawHOM, 2 J-
"B W Nolueji yxke ropasno Gonee npsMuM  myrteMm [59]. B xopomyio Hour no-
pAny HaGmOIeHAH CTAaHLAPTHOH 3Be3[bl OBLTU ONpefeNeHbl, Kak (akrop
oc/iabnerus], TaKk U BHeaTMOChepHHIH UBETOBOH IKBHBAJIEHT 3TOH 3Be3Abllc,).
C 9THM 3HAYeHHEM ¢, U ONpEACJANKCh B AaJbHellleM 3HaueHUs (axropa
H36UparTesbHOTO ocabJieHust IJisi pa3JIHYHBIX MOMEHTOB HaGtofeHuit. D a1 B 1
H MenuH He yKashBalOT, K COJKaJNEHHIO, KOHKPETHOTO METOJAa, KOTOPBIM

(IpHTOM BCETO JIULIL ORHAXK/IbI) ObLIO ONpeleseHO 3HaueHHe co. IJTO He-
MI03BOJISIET HAM CYIOHUTh O CTeNeHH YBEPEHHOCTH B NOJYYEHHOM pe3yJibTaTe M
OTCYTCTBUH CHCTEMATHYECKHX OIIHOOK B JAHHOM KATAJIOre.

B ruimosHeHHO# 3a nocnefHee BpeMsi pabote drreHa no Gorodsiek-
TPHYECKOMY onpefeneHnio Gaecka u msera Oau3kux K CosHmy 3gesn [57}]
HaGMIOIeHUS PelyIHPOBAJNHCh K BHelIHed rpanulie 3eMHoO# atMmocdephl. Dak--
TODLL OCJIaGNeHHs CBeTa ONpeAesINCh A KaxJOH HOYH IO MpSMBIM  DByrs,
CTPOUBIIHMCS IO KpaifHell Mepe /I ABYX 3Be3Jl, DPe3KO Pas3jHuaBIIHXCS IO
usetry {(cm. cienyrouiuit naparpag). DTo MO3BONAANO YUUTHIBATL H3MEHEHME-
(haxTopoB ocnabieHHsT B 3aBHCHMOCTH OT lpera 3Be3n. Okasayoch, uto (ax-
TOp OCJafJieHHs1 IJI XKeJTOro (GMIbTpa NMPAKTHUECKH He 3aBHCHT OT 1IBeTa;.
TOrja Kak (akrop ocjalbJeHust [ CHHEro, a, Clef0BaTelbHO, U (hakTop H3-
6upaTenbHOro ocaabreHHs, TTOKa3all HAJIMUHe CYIIEeCTBEHHOH IIBETOBOH 3a--
BHCHMOCTH,

Xorsa npuMeHsiBIIMACS D TreHOM MeTOJ yduera ocjablieHus CBeTa B
atMoc(epe U sBaseTca 60Jee COBepIIECHHBIM, YeM METOHbl TPHMEHSIBUIHECH
CTe60HHCOM MU €ro COTPYAHHKAMH, a TAKXKe TepBHIH Meroq 2 JBH,
HO U OH OTHIO[b H& MOXET PAaCCMAaTPUBATHCS KaK BIOJIHE YIOBJIETBOPHTENb~
Heifl. leJio B TOM, 4TO NpHMeHeHHe Meroga b yras He ofecneunBaer yBe-
PEHHOro NMOJY4eHHS HCTHHHOTO 3HaueHHA (akTopa ocaabieHHsi, HECMOTPS
Ha 3HAYHTENbHO® YHCJIO 3aTPAYHBAEMBIX HAa 3TO BCIOMOTATEJNbHBIX HAGMIOAE-
Huil (cnepyromuii naparpad; cm. rakxe [72]).

. IlpuMeHeHHBIT DTrreHOM MeTOHL MOXeT HaThb YJAOBJETBOPHTEbHbIS
pe3yabTaTH TOJBKO B Clydyae HCKJIIOUUTENBHO CTAaGUIBHOH INpO3pavHOCTH"
atMocdephl, KOrja ee H3MeHeHHsS B TeUeHHe HOUM IPAKTHUYECKH OTCYTCTBYIOT.

CoBceM HeyfOBJIETBOPHTENBLHO peELIeH BOIpoc 06 ydyere BIMAHHS Ocjgal--
JIeHHSI CBeTa B HellaBHO onmyOnukoBaHHO# pabore Ilunta u JIxkKekKcoHa
{911, nocesenno#t anekrpokonopumerpun 2031 3Bespwl sipue 6.5 BeJTHUHHBL
CO CKJIOHeHHSAMH l0jKHee—15° oTHocsueiics K cnekrpaabHbniM Tunam O, B,
AO u KO. U3 uHCTpYMeHTAJbHBIX COOOpaXKeHui HaGJIOLeHUsT BENHCh TOJb-
KOG OKOJIO MepHIHaHa. YTO HCKJIOYANO BO3MONKHOCTb CaMOCTOSITENILHOIO Onpe--
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‘nelienus GakTopoB u3GHparteabHoro ocnabnenus. [Tosromy asropamu Henoms-
BoBancs CpPeAHHil (GakTOp, CHAauala BHIBEJICHHBI Ha OCHOBAHMA NepeHalio-
'WEHHA PSAA 3BE3J|, AJsI KOTOPHIX OBUIH y2Ke TOJyYeHbl BHeATMOC(EpHBIe LBe-
ToBhle sKBuBanenTH CTe66uHCcOM, Xadpdepom u Vurdhopaom
199]. OnHako comnocTaBieHHe ¢ THM KaTaJOroM [AJI0 SBHO 3aBBIIIEHHOE 3HA-
yeHie cKoMoro ¢akropa. Torna ToT Xe IpUeM Npojenan JJid sBe3s Haluo-
Jgenibix Ha Kamckoit o6cepBaTopuu, uTo gajo Aad Qakropa H3GHPaTeNLHOTO-
ocnabaeHns 6oJee OCMBICJeHHOe 3HaYyeHWe. BpsAj JIH MOXKHO paccMaTpHBaTh.
N0AZ06HYIO TPOLEAYPY KaK CKOJbKO HHOYIb MPHEMJIEMYIO B 3JEKTPOKOJIOPHU-
METPHH.

Econ 06paTUTHCS K JMEKTPOKOJOPHMETPHUCCKHM U 3/1eKTPOhOTOMETpU--
VECKHM KATAJIOraM BBIIOJHEHHBIM JUIs HeGOMBIIHX obJacTedl HeOa-TAKHX KaK
u3bpaHuble TUIOMIAKH, OTKPHITHIE CKOIUIEHHS U T. Il TO OKa3biBaercs, 4To W
3Jech MOJIOIKeHHe Helb3sl CUMTATh YIOBAETBOPHTEJNLHBIM. B paccmarpusae-
MOM cJyuae, IpaBjia, Jierde NOJyddTh GOJbILYI0 BHYTPEHHIOIO TOYHOCTH KaTa-
JOTOB TIOCKOJIbKY HAGMIONeHHs HOCAT 37ech JAH(pdepeHIHaNbHbI  XapakTeps
.(GBBIUHO OCYLIECTBJSIETCs] TPHBA3KA K HEKOTOPHIM ONODHBIM 3Be3faM, BbIG--
PauHBIM Cpely 3Be3/] UdydaeMoil miomanaku). OQHako YCTAaHOBJEHHE HYJlb-
NyHKTa [Jisi KaXK/JAO# NJIONIafKH, Yaile BCero NPHBSI3KOH K CeBepHOMY MOJAp--
HOMY DALY, JOJIKHO OBITL BBHINONHEHO €O BCeH BO3MOMKHOH TIIATEIbHOCTHIO.

Kpou u Cwmurt [78], onpenesnsas BeJHUYHHE M I[BETOBble SKBUBAJIEH-.
THI B RKpacHoil U HH(pa-KpacHoil o6nacTax And 3Be3l CeBepHOTQ INOJAPHOIC:
pana U HekoTOphix KanrefiHoBckux M I'apBapiCKuX IJIOIIAJAOK, HCHONL30BA-
JH cpefiHue sHAUeHHsT GakTOpoB ocnabieHus, T. K. IPO3PAUHOCTb aTMocdepst-
I 9THX obnacrefl cmekTpa OkKaszajach OUeHb nocrogHHO#, He 6Gbra  o6Ha-
pyZKeHa H 3aBHCHMOCTB OcjlabieHHs oT Iipera 3Besl. Ho 3To npubimkeHue-
JIONYCTHMO TONBKO JJIS JNMTHHHOBOJHOBONH 00JIaCTH CHEKTpA.

B paGore Cre66uuca, Yurdopna u [dmoumcouna [103}
TIOCBSIIIEHHON ONMPENIENICHHI0 BeJUYHH ¥ [BETOBBLIX SKBHBAJEHTOB 3Be3[ B-

nnomankax Kanrefima (NeNe 57, 61 u 68), HecMOTpst Ha TO UTO NIPUMEHSI-
CA CYPBMSAHOLE3HEBEIH (OTOYMHOKHATENb, HCIOJIb30BANUCH TaKXKe CpefHHe-
3Hauenust ¢axTopon ocnabuenus. Ho stu cpenuue Qakropst Opanuch pas-
JIW'HBIMY IS KaXKAOTO U3 TPeX JieT, B TeUeHHe KOTOPHIX IIPOBOJIHANCH HAO K~
neunst (1947—1949 rr.). 3aBucuMocts arTopa ocnablieHuss OT IkBeTa 3Be3fl
TAKXE YUUTHIBANACh, HO B AJis1 Hee O6panvch TPH pasJuyHble SHAUEHHS -
Kaxaoe And manHoro roxa. M toneko B mociennuit rox Habumogenud, Koraa-
IBETA OMOPHEIX 3Be3J] ObLIM y2Ke JOCTaTOYHO XOPOIUO ONpejeseHbl, TH 3Be3-
Jbl UCHOJB30BANHCH (B clydae HeOOXOAMMOCTH) AJIsi ONpeNeeHHs NOMPaBOK
K cpefHeMy (DaKToOpy ocJabiaeHus.

Metonuka yuera ocnabieHus cBeTa, IpHMeHeHHass DTTe€HOM B €ro-
paborax Mo JIeKTPOKOJOPHUMETPHH H 3JEKTPO(OTOMETPUU 3Be3 B OTKPHI-
1bIX cKomleHHsX [56], He oTyIMUanmach ot TOro, Kak 3TO AENAN0OCh UM IIPH U3y~
yeHuH Omuskux K ConHmy 3Be3x (cM. Belle). Heckoabko Gosiee COBEPUIEHHO--
pewaJgcs paccMaTpuBaeMblll Bonpoc B pabore JlxxoHcoHa u Mopra-
‘Ha {72] upu onpefesieHMH HMH LIBETOBBIX SKBUBAJIEHTOB 3Be3J B ILIesaX.
Ilpumenus cHauasa Metof, Byrs mis onpenesnenust BHeaTMOChEPHBIX IBe-
TOBbIX 5KBUBAJIEHTOB CTAHJAPTHLIX 3Be3Jl, 5TH aBTOPE! OOHAPYKUIH PA3NHUHE:-
B (hakTOpax ocnallenus CBeTa, OUPENEJNCHHBIX W3 HAGJNIONEHHA 0O pAasHBIM
cropoHam or Mepuauvana. Ouu npunucanu 31oT 3HHEKT JOKAILHEIM Heo HO- -
PORHOCTAM B TMPO3PAUHOCTH aTMOCHEpL], & TakKe COBEPIIEHHO NPABHIBHO —-
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VM3MEHEHUSM MOCAe/HeH CO BpeMeHeM (CM. CJIeyIoILHi naparpad). Ilocuu-
- TaB, NMOSTOMY, HEBO3MOXHBIM II0Jb30BATHC CPEIHHMH ¢bakTopamu, omnpeme-
JICHHBIMU JJIT KaXKJ0i HOUM MeToJoM D yrs, OoHM BBeau As OIpeaeeHHUs
" ‘CpelHel NPO3PaYHOCTH 32 HOUb YCJOBHE, UTOGHI HaOMNIO/IeHHST, BHIIOJHEHHbIE
152 BCE HOYHM, NaBaJH OAHO HauGOJee BepPOSITHO® 3HAUCHWE JINIsl BHeaTMochep-
HOTO LBETOBOrO SKBUBAJIEHTA CTaHAAPTHOM 3Be3/ibl. Hexoas us storo yenopms
1 ObUTH OIpefieJieHE  OKOHUAaTeJbHBIE ¢ penHue akropel ocnabaeHns
AJIT RaKNOH HOouM HaGmiofeHHH. Mopraum u JIXOHCOH VUHTHIBAJIM
- TaKiKe 3aBHCHMOCTb (PAaKTOpa M3GHPATEJILHOTO OCNABJIEHHS OT I[BETa 3Be3].
PesioMupys Bce HanokeHHOe Mbl MOKeM KOHCTATHPOBATb, YTO BO BCEX
PaccMOTpenHbIX paboTax, KpoMe paboTsl DA BU U Menu H a, yueT ocaabie-
HHAA IIPOBOAMJICS NPHHUMIHANLHO HeyJOBJICTBOPHTENLHO, BCJIGSICTBHE UEro
BC® 3TH KATalOrH HeJb3sI CYUTATh (HyHAaMeHTaJbHBIMH,
Kak yxKe oTMeuasnoch BHIIle, Hajie:KHOe onpejeseHHe BHeaTMOCGEpHRIX
- IBETOBBIX SKBHBAJICHTOB CTAaHAAPTHBIX 3Be3]] 1 MHOT'OBEHHBIX 3HAUSHUH dax-
TOPOB OCNaGleHHs eCTh OCHOBHAsS NMPEANOCHUIKA YCIEIIHOTO yyera H3Gupa-
* TEJIbHOTO ocJlaGlieHns: CBeTa B aTMocdepe.,

§ 7. Meronuka penykumii 3a HabupatesnbHoe ociaGaenue CBeTa, NPHHATAA
B Hacrosuei padore

OGpartumest Teneps K PacCMOTPEHMIO PeLyKUHH 32 H3buparenpHOE OC-
#1a6neHne cBeTa B aTMocdepe, NPOBOAMBLIHXCS B HACTOSIIEH pa6ore. Mbpi,
“€CTECTBEHHO, OCTAHOBMIIHChL Ha MeTOJie CTaHAapTHbIX 3Besi. Hamu yunthiBa-
~THCb TAKIKe 3aBHCHMOCTb H3OMpPATeNbHOIO OCAaGAeHHs OT uBera 3sesn. Ho
“-Mbl NipeneGpernu sddexTom P o p 6 c a. Bo3MOKHBIe HOCTEACTRHS 5TOrO Gy-
JYT PaccMOTpPEHH Ha CBOEM MecTe,

C HauGONBUIHMH NPAKTHYECKUMH TPYRHOCTAMH Mbl BCTPETHJIUCH TIPH
'ONpENleJIeHHH ¢ HeOGXOIMMON TOYHOCTBIO BHEATMOC(EPHBIX 1BETOBBIX SKBH-
BaneHToB CTAHAAPTHBIX 3Be3A. MBI MCIHITANH DSIT  MeTONOB, INpeXAe 4YeM
IIPHTTH K OKOHYATENIbHOMY peLIeHHIO Bonpoca. PaccMOTpUM 3TH MeTonsl B Tol

- UWOCTENOBATENbHOCTH, B KAKOH OHM IPHMEHSNHCH.

ITepBOoHaYabHO MBI IILITANUCH HCIONB30BATH H3BECTHHIE, IIHPOKO TIPH-
MeHHIOIIMEACT H B OOBEKTHBHON acTpodoTOMeTpHH, Metoq b yra-Jlamo6e-
pa [56, 52, 90], sakmouaromuiics B HaGIOICHHH CTaHZapTHOH 3Be3dbl Ha
Pa3NHYHBIX Maccax BO3/yXa IO OJHY M3 CTOPOH MepuiuaHa. B ciyuae ro-
CTOAHCTBA (PAKTOpA H3GMPATENHHOTO OCHACNeHHs H NPH YCJOBHH nperefpe-
sKeHust sppexrom P opGca HabMOAEHHblE 3HAUEHHS] 1[BETOBLIX SKBHBA-

- JIGHTOB ¢ (g, t) JATYT Ha «npsiMyio Byras:

ez, ¥) = co+a F(), (37)
- SRCTPANONUPYs KOTOPYI0 Ha 3HaueHde F ()=0, nu6o rpacduueckn, mau6o,
UTO Jlydllle, METOJOM HAMMEHbLINX KBAAPATOB, HAHAEM HCKOMO® 3HAUYeHHE ¢, .

. Haxson npsamoft Byrs naer menocpeicTBeHHO 3HaueHue (dakropa wuabu-
parteJisHOrO ocnabierns. Bee ato oflienssecTro.

B coOTBeTCTBUH ¢ YCTAHOBHBUWIMMCS Ha S5TOT CueT MHEHHEM Mbl CUHTA-

JIH, YTO KPUTEDHEM IOCTOSIHCTBA NPO3PAYHOCTH BO BPeMEHH JOJKHA CJHYy-

KHTb GE3yKOPH3HEHHAS NPSMOJIHHEHHOCTh PacCMATPHBAEMOH IPSMOI. '

Hakns sHavenus r, Axa Houell ¢ MOCTOSHHOIM NPO3PavHOCTBIO ¥ HETEp-

MONNPYS WX, B Clyyae H3MEHEHUH LBETOBOH CHCTEMBl, HA NPOMEXYTOUHRbIE

O (C HENOCTOSIHHOH NPO3PAYyHOCTBIO) MBI PACYHTHIBAJH, HCIIOMb3YS ypan-
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‘'merme (18), momyuartr MruoBeHHHe sHaueHHs (parropa H3OHPATENBHOIO OC<.
.JabJeHns IA JoGOH HOUHM, B TeUeHHE KOTOPOH IPOBONMIHACH HAGMIONCHHS.
OxHaxko IpUMeHeHHe HaMH 3Toro crnocofa B 1940 r. noxkasano MOJHYIO €rds-
HamexxHocTh. OKasanoch, yTo NpsiMble Byrs NefiCTBHTENBHO MHOJyYalOTCa H3:-
HabaOneHul, KaK [1PaBuJIo, 6e3yKOPH3HEHHO NPSIMBIMH, HO OHH OTHIOAbL HE Ie-
peceKaloTcs OpH ¢ (3) = U, Kax 3TO KasaJoch AOJKHO OBUIO MMETb MeCTOa
! TTosyyatouyecs: BecbMa OOJbIING PACXOXKAEHHS B SKCTPANOJHPOBAHHEIX SHA-
yennsix C, HAJeKO BBIXOAAT 3a IIpelessl, O0bsCHEMBIe olnOKamu HaOJIofe~
HHil, TOYHOCTBIO [POBeJeHus npsiMoit Byrs, Bnusinuem apdekta PopbOca,
'BO3MOXKHBIMHM H3MEHEHHSIMH LBETOBOH CHCTEMBI, a TaKxkKe BO3MOXKHOHK mepes-
 MEHHOCTBIO HabofaBliuxcs (BHIGDAHHBIX KaK 3aBeJIOMO IOCTOSIHHBIE) CTaHs -
- JapTHEIX 3BesX. [IpuMep momoGHEIX qunnit Byrs npusenen Ha puc. 37.

- onflgoo —
¢(z,t)” -
qo.’]oo;

- 0,600 L 9.081940

- 0.500
- 0.400 -~

10.08.1940
= 0300

= 0.200 .

- 0.100

= 0.00” ‘ T —1 | :
; 2.0 - 4.0
0.0 he TR

Puc, 37

I

Heo6X0MuMO GblIO BHISICHUTb TIPUYHHY HMONOOHBIX —pacxoxieHuil. Pac-
CMOTpedHe BOTPOCA IOKA3biBAET, UTO JaKe NPH BecbMa 3SHAUUTEVIBHBIX, HO:
" IIABHBIX H3MEHEHHAX JIPO3PAYHOCTH, IPSIMBIC BYTs ¢ BecbMa BBICOKOH TOW-
HOCTBIO COXPaHSIIOT NPSIMOJHMHEHHOCTD, HO CHJIbHO IIOBOPAUMBAIOTCA B MOMEHT;
NPOXOMNC /IS 3Be3Abl uepes mepunnan [19]. - :
TTpoBoas IpsAMyIO Yepe3 3HAueHus ¢(g- 1), TONYYEHHH® IO OIIHY. CTO<
POHY MepHIHaHA Mbl HOJYYUM, CJIEOBATENbHO, NPA INCPEMEHHOM wlt, cg)
dekoTopylo QMUKTHUBHYI0 mpamyio byrs:
ez, 1) = 4 +BF () ‘ (38).
y goTopoit A=k¢,, a Bk ,
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Habnionas sBesny no o6e croponst ot MepHaMaHa, Mbl MOJy4YuM JBe
PasJauyHble QUKTHBHbIG NpsMble Byrs, 06pasyiolie HEKOTOPYI0 «BHJKYS.
“IIpuMep noOAOGHBIX «BHIOK», OTHOCAIIUXCS K oflleMy OciablieHHI0 MOMKHO
‘Halitd B HabmoneHusx E. B, [TackoBcko#-PeceHKOBOH [31], E. K.
Huxkouosol [26], Kounnepa [52, Pyxbe [90]uA66oTa (43).
OCTaHOBHMCS Ha 3TOM HECKOJbKO nonpoGuee.
B cityuae usMenenns co Bpemenem ¢akropa uabuparensnors cciabaenus
''HMeeM O4eBHAHO (NpH HaGMIONeHHAX GJecKa Bce PacCyMIEHHS OCTAIOTCS CO-

" ‘BePLICHHO aHAJOTHYHBIMH):
' (@ D =co+alt, c)F()- (39)
st nonyuenns ypaBHeHUs NUHHH Byrs Heo6xoxuMo ¢dakTop Hu3Gupa-

' TEJIBHOTO 0¢/1a6JIeHUsT BHIPA3HTh Kak (QYHKLHIO BO3AYITHOH MacChl, 4T0-OCyIe-
' CTaBJIAETCS NMOCPENCTBOM OOILEH3BECTHOMH (OpMYJIhI:

COs 7==8in & sin ¢ -+ cos § cos ¢ cos O (40)
. ‘M COOTHOLICHHS MMy Maccoil BO3LYXa ¥ 3EHHTHBIM paccTosIHUEM.
- ¥YpaBHeHue

(2 8) = ¢+ a[p(FR)}, ¢l -F(z) (41)

- M peluaer B o0lieM BH/® NIOCTABJEHHYIO 3a1auy. ‘
Paccmorpum pannoe ypasuenue Gosee noapo6Ho. Ilpu stoM chenaem
*‘Caenylonite yupouaronse NpeaoIoKeH . Bo-nepsrix, npennonoxum, uro
~F () &2'secy,  uTO, KAK M3BECTHO, ONMPaBABIBAETCS C XOpoIel TOYHOCTBIO JO
¢ Macc ~ 2, Bo-BTOpHIX, KOMyCTEM, uTO dbaxrop ocnabreHus MeHseTcs JHHeH-

- HO CO BpeMeHeM (WJIH, YTO TO-XKe, C YACOBEIM YIJIOM 8, KOTODHIH 0603HayuM
- ‘B NaJIbHeiillleM CHMBOJIOM BPeMeRH f) T. e.

' alt, c)) =g+ oy ¢
: I1pu 3THX npeasoxeHusX ypaBHeHue (39) npumer Bux:

¢ 1) =co+{o+ o t)secy (42)
-+ Coryacyo (40) umeem; : ‘

secd sec g
t = 4 arc cos —tg3t
{2 g
1, caenosarenibHo, (42) npumer BuA:
secd s
(30 1) = ¢y 4 @gsecg & o, secz-arc cos{ eocy —tgdtge } (43)
secy

DTO ypaBHeHHE H [aeT HaM BaIpaxkenne nus ofeux aunni Byrs npu cae-
- TAHHbIX HAMH NpeNnofoxkenusx. COKDALIGHHO ero MOMKHO 3alHeaTh:

c(3 D=cptayseczia X (secz, o, 3),
£1e ¥ (secy, @, 8) JaeT yKIOHeHHe HAGMIONAEMbIX JIHHHMI Byrs ot npsamos,
COOTBETCTBYIOMIEH NOCTOSHHOMY 3HAYEHHI0 ¢ — MTHOBEHHOMY 3HaYyeHHIO
“pakTopa ocnabneHus 1jsi MOMeHTa IPOXOXKACHHSA CBETHNI2 4epe3 MepHAHaH.
Ananus ypaBHenns (43) TIOK23bIBAET, 4TO OKOJIO MepHJIHAHA KacaTesb-
Has K uHuM Byrs nuiaBHO MOBOpauHBaeTCs, a B CAMBIH MOMeHT NPOXOXKAEHHsE
+"OHa CTAHOBUTCHA NEPNOHLHKYNAPHO K OCH F(7), H60 B 3ToT MOMEHT

dc ( Zuuu, O)
dsecy
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Puc. 38

Ypasuenue (43) uanocrpupyerca pAc. 38 u 39, HA KOTOPHIX NPHBEACHD
Jianue Byrs, pacCuHTaHHble I 9KBATOPHANDHOH 3Be3JIBI C co=—17200 npu
JUHCHHOM H3MeHeHMH (akTopa oclaljeHusi — Ha o™100 B cCyTKH H IIpM
0, =0™240, 4TO COOTBETCTBYET pEaJLHO HabogaBmuMca ycjosuaM. Puc. 39
JaeT B OueHb YBEJHUEHHOM Maciitabe XOX JIHHHMH Byrs OKOJIO MOMEHTa
IIPOXOKAEHHS 3BE3/bl Uepe3 MepUAUaH.

C(3,t)
m
-0.880 4 N

1

-0.870°

- 0.§60 4

i

-0.850 _ “._

. - 008170 -

~0.830

1 T T ?
148 § 4o 145 Fray!
Puc. 39
CKoJb TOUHO MOLYT aHHpOKCI/IMI/IpOBaTbCH nocpeAcTBOM q’)I/IKTI/IBHbIX ps-

Mmbix DByrs Ha6iojeHHsl, BbIIOJHEHHbIE JO H HOCJe MepUiHaHa, BHJIHO
w3 Tabangn! XX, Dra Tabnuua paccyuTana Ajd OJHOHU 3 HALUKX CTaHAAPTHBHIX

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7

112 I'maBsa rTperThsn

sse3q (HD 15318)) ¢ cy=-—1"200 (B cucreme 1941 r.), Opu TOH K6 JHHeHHOMN

3aBUCHMOCTH (aKTOpa OCHAGJIeHHst OT BPEMEHH, KOTOPYIO MBI NIPHHSIH TpK
nocrpoeHuy puc. 38 u 39.

Tadnuua XX
b ag ) | F C@D | bt | e )
sl B 0™001 '

—slo o219 3.465 — 0.441 —0.443 + 2 I
—4.0 0.221I 2.632 —o0.618 — 0617 —1
—4.0 0.223 2151 —o0.720 —o0.718 —2 Ho mepu-
—3.5 0.225 1.831 — 0.783 — 0.785 —3 L
-3.0 0.228 1.617 - — 0.831 — 0.829 —2 Anana
—-2.0 0.232 1.467 —0.860 — 0.861 + 1

0.0 - 0.240 1.198 — 0.912 - — 0.917 +5

0.0 0 240 1.198 —o0.912 — 0.908 —4
+2.0 0. 248 1.467 —0.836 —0.835 —1
+3.0 0.252 . 1.617 — 0.793 —0.594 +1 Tocae me~
+3:5 0.255 1.831 —0.733 — 0736 +3
+4.0 0.257 2.151 — 0.647 — 0.649 + 2 puinaina.
+4.5 0.259 2.632 —0.518 —0.519 + I
+5.0 0.261 3.465 — 0,296 — 0.293 —3

Ho mepupnana . Hocne mepuanana
A —1™167 = 0"003 — 1233 + 0"o03
B — 0.209 & 0.002 0.271 *+ 0.002

[Tepsble Tpu rpadsl Tabnuubnl XX nmoscHeHH# He TpeOywoT. B uerBeproif
Iawel 3HaueHusa c¢(g, f) BbIUHCJeHHble 0 GopMmyne (42) ¢ MPUHATHIMU 3HA~
UEHUAMU 0y U 0. B NATOH — 3HAYEHUS Capy (3, 1), —alIPOKCUMUPYIOIIYE

3HaueHHs1 ¢(g, #) TIOCPeACTBOM (DUKTHBHBIX NpsiMbix Byrs (38), nposejeH-
HbBIX METOJIOM HAWMEHBIIMX KBaJIpATOB Ha OCHOBAHHH JAaHHBIX rpadsl ueTBep-
roil. [Tonyuennble 3HaueHHs TapaMeTpoB A u B st 3THX (QUKTHBHBIX, anmpo-
KCHMHPYIOIHX NpaMbIX Byrs npuBoasTcs BHA3y Tabaunsl XX, B mecro# rpa-
the DpHURENeHBl PA3HOCTH 3HAaUeHU# rpad ueTBepTOR M HATOH, MOKA3HIBAIOUIHE,
YTO TOYHOCTBb TpeJCTaBJIeHHs MOCPeACTBOM (DHKTHBHBIX NpsMBEIX Byrs nepso-
xraccHa. ITpuBeneHHbIe B rpade mecTON CHCTEMATHYECKHE YKJIOHEHHUS, YKA3bl-
BalIHe Ha TePEeMEeHHOCTh ¢, JIEXKAT, MPAKTHUECKH, B IpeleiaX TOUYHOCTH:
($OTOIIEKTPHYECKHK HAGMIONEeHHA.

Du3iyeckni CMBICK BO3MOXKHOCTH aNNPOKCHMHUPOBAaHUA JHHHE Byrs npn
TIOMOIIM TNpPSAMBIX—OueBH/leH. JIMHEHHBIM H3MeHeHHAIM (akTopa H3GHpaTelh-
HOro ocnaGieHHsT CO BPEMEHEM COOTBETCTBYIOT OTHIONb HE JIHHeHHble H3MeHe--
HHs 3TOTO (PAKTOpa B 3aBHCHMOCTH OT MacChl BO3JyXd; IOCJHEHHAA BechbMa
6bICTPO MEHSIeTCS NPH CBOHX GOJBIIMX 3HAYEHHSIX M KpaliHe MENJIEHHO —— NpH:
manbix. [Tostomy mpu Gosblliux 3HAaYeHHSAX Macc BO3Ayxa (axrop wusbupa--
TeJILHOro OcJaGieHust MOYTH He MeHseTCs, TOTAAa Kak NP YMeHbIIeHHH Mac-
CBl OH MeHfIETCs Bee GhICTpee. IIpakTHYeCKH MOYTH BCe BAMSIHHE U3MeHEHHS
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Hosyuense BHeaTMOC(DEPHBIX LBETOBBIX -OKBHBAJIECHTOB 113

3TOro (pakTopa CKashlBaeTCsi BOIM3M MHHHMAJbHOTO 3HAYEHHS BO3AYLIHOMN
Macchl, KOTJia ¥ IIPOHCXOMHUT MOBOPOT JHHMA byra (puc. 39). M3 ckasanuoro
QUeBHJHO, YTO paccMaTpuBaeMbll 5(dekT OyIeT pes3ue CKashIBATHCH LIS
AOCTATOYHO IOXKHBIX 3BE3J, AJA KOTOPBIX MAacChl BO3JLyXa MEHSIOTCS o0co60
GricTpo. Jlerko BuAeTh, UTO HM3JIOXEeHHble Bbile COOGPAXKEHMS CIpaBeLIHBEL
He TOJbKO I JIMHEHHBIX, HO M BCOOWIe /IS IUIABHBIX H3MeHeHH# (axropa
H36HpaTeNLHOTO OcsabieHus,

Bee 910 noaTBEpHAaLT BBICKA3EIBAHHOE BhILE YTBEPIK/ICHHE, UTO NPSIMO-
JHHEHHOCTH JIHHKA Dyrs, HaGMOAaBIIMXCS IO OLHY CTOPOHY OT MEPHAMAHA,
HUKaK He MOXKeT CIIYXHTh KpHTepHeM TOCTOSIHCTBA (hakTopa ocaabJeHHs.

; ITostomy croco6 Byrs-J/Tam6Gepa Homked paccMaTpUBATLCS KAK COBEP-
LICHHO HeUPHeMJIMMbIH NJIi TOUHCH acTpo(OTOMETPUH, eCIH TOJbBKO HET H0-
HOJIHATEIBHBIX YKA3AHHH HA NOCTOSHCTBO NPO3PAYHOCTH B MepHOf AAHHBIX

C3,t)

Puc. 40

HaGmofeHHH. C GoJbIIOH CTeleHH BEPOSTHOCTBIO TAKUM YKA3aHHEM MOMKeT
CIYHTh COBNa/IeHHe MPsMbIX Byrs, nosyueHHbx mo ofe CTOPOHEI OT MepH-
nuana. [TpuMepOM NOROGHOrO cillydast MOTYT GBITh HAGJIOLCHHS CTaHapTHOH
sBesanl HD 15318 B Teuenne Houn 17/X—1941 r., npuBeJeHHble Ha puc. 40,
IMogo6uble ciayyan MOCTOSIHCTBA NPO3PAYHOCTH JOBOJIBHO PeIKH H He JAioT
AOCTATOYHOrO Matepuasa MJif NOJYYECHHs ONOPHBIX 3HaueHHH ¢, . Caefyer
TaKKe UMCTh B BUAY, UTO COBNIaJieHHe NpAMbIX Dyrs momyumres u B Tow,
IpaBJa BeCbMa MaJIOBEPOSITHOM ClIydyae, KOTAA M3MEHeHHs! [IPO3PavIHOCTH IIPO-
HCXOAT CHMMETPHYHO OTHOCHTENbHO MOMEHTa HPOXOXKICHHS HAHHON 3Be3[hl ’
yepe3 MepHAHAH. '

Hsnoxennas kputuka merona Byrs - TamGepa NIOKashIBaeT, Ha-
NPpHUMED, UTO B TAK HA3bIBAEMOM <«IJIUHHOM» CIEKTPOGONOMETPHYESCKHM CIOCO-
Gom Jlanrnes-A66G0Ta Helb3s OTPAHUUMBATLCS, KAK 3TO OGHIYHO AOpH-~
HATO, HAGMIONEHHSAMY N0 OJHY CTOPOHY OT MepHAHMaHa, B 3ToM ciyuae oue-
BH/IHA BO3MOXKHOCTD I10OJIyYeHHs OLIHGOUHBIX Pe3yJIbnTaToB, '

Mo3KHO, 0IHAKO, NIOKA3aTh, YTO HCTOMB3YA HAGJIOLEHHS, IIPOU3BENICHHHIE
1Mo obe CTOPOHBI OT MEPHAMAHA, Mbl HOSYYHM 3HAUMTENBHO JIYUIIHE pesynb=
TaTHL
8 3d2uonyBbob sumbmgad. mdlghs. dome., MNe 14

8
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114 . T'n1aBa TperThd

Jonyctum, uTo  «(f) pasnaraercs B CTENeHHOH X B PYHKIHM YacOBOTo
yTJ1a, BBOAUMOIO HaMH BMECTO 3Be3/(HOTO BpeMeHH

e (t) = ay + gt + ot - (44)

JIJIs cpaBHMTENBHO HEGOJBLIHX OTPE3KOB BPEeMEHH, OrPaHHUYEHHBIX HECKOJb-

KUMH YacaMH, 3TO NPeANoJNokKeHHe MOXHO CUMTATh JOCTATOYHO 3aKOHHBIM

{(THIHYHBIC KPHBHIE X0Aa @ (f) [IUis psiia HoucH mpuBelleHb Ha puc. 41).

i
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Puc. 41

YIpH CENAHHOM MPETIONOKEeHHH HMeeM OYeBHHO:

c(g 1) =co+ @ () + e F (7)1 + aF )22+ - (45)
Fcau nanvblil paf HaGJMOJEeHHH CHMMETPHUHO —PACIONOXKEH OTHOCHTEJILHO
‘MepHIHAHa, IPYTUMH CJIOBAMH, €CIIH HaGJIOJeHHs BeJINCh TIPH 3HAUeHHAX f,
'paBHBIX 0 a6CONIOThOH BeJIMYAHE, HO PA3JIMYHBIX 10 3HAKY, TO Oeps cpefHee
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Tlonyyenue BHeaTMOCHEPHBIX I{BCTORBIX HEBUBAICHTOB 115

U3 TAKUX «COMPSKEHNBIX» HAGIOJeHHH Haliaem:
1 - ,
<=y (e D+el D =cota Q) +aFi) o, F )2 (46)

‘DTO yPABHEHME COLCPIKUT TONLKO YETHBIE CTEMeHH # . EC/M MOXKHO CUMTATS,
uTO (hakTop OCHAAbNEHAsT MEHSETCS IMHEHHO CO BPeMeHeM, TO TOTJla  COBep-
HIEHHO CTPOTO 6yneM UMeTh:

clz B =cy 4+ agF(z\. , (47)

Mimest psii TaKMX CHMMETPUYHLIX HaGMIONeHHH, HalileM PU NOMOIIM Me-
TOAa HaHMEeHbIINX KBAAPATOB 3NAUCHHS ¢, H ¢,. l[locjienuee snavenne oT-
HOCHTCSI K MOMEHTY NPOXOMACHHT 3BE3/BL 4epe3 MepHIHaH.

B cayuae, ecan HaGmo(eHNs IPOMBBOAHANCH 0 U TIOCHe MePHAHAHA, TIPH
"HECOOTBRTCTBYIOIMX JAPYT JAPYTY UACOBBIX YI1aX, MCXKHO IPHMEHHTE CIeLYIO-
myo npouenypy obpaborku. Kamaasr BeTBb «BUJIKH» TIPEACTABJSETCS METO-
JIOM HAHMEHBIIHX KBAAPATOB —- cBOedl (GukTuBHOH mpsMoit Byrs (38):

e H=d4,+BF(z) (48)
elge =)= A+ By F(7) ]

Ia ocuosanuu dopmysn (47), npy npeanosaraeMoll JHHEHHO!N 3aBUCH-
MOCTH o OT £, HMeeM: '

1 1
o = b (A1 -+ A,); Oy == "é (B1 + Bz)' (49)

Hano cxasars, yto Ha npakTHKe MPEITIONOKEHHE O JTHHEHHOM xXapakrepe
HeOOJILIIMX HaMeHeHull (hakTopa ocnabiicHus B TeueHUe He CIHITKOM GOJbUIHX
HHTEPBAJIOB BPEMEHH SIBJISIETCS] BAIOJHE OGOCHOBAHHBIM, TAK KAK OHO COOTBET-
CTBYET JIMHCHHOMY HC H3MEHEHHIO ONMTHUECKOH TOMIHHB aTMochephl.

ITpumep nonoGuoi o6padoTky npusenen B Tabauime XXI.

Bputh B3sThl (hakTHUECKHE HaGJHIOLEHHS craHgapTHoit 3Be3xsl HD 15318
B TeueHne Houw 26. X. 1941. TTonyuenuoe suavenue ¢y = — 17198 NpeKpacHo
CXOMUTCSL CO BHAUGHHMEM, HalfeHHBIM 10 Metony Dyrs mis moun 17, X.
1941, korjia OPoO3pauHOCTL ObLTA TOCTOSIHHON (puc. 40) u 6pUI0  mONYUEHO

BHAYEHHUE ¢, == —-1"200.
Tabauya XXI
. . ¢ —¢
F) ¢z, 1) Chn c)) B O“F(I;S;
1.758 —0"748 —o"751 +3
1.498 —0. 828 —0. 823 -—
1.366 —o. 859 —c. 35; (5) Ho mepupnana
1.293 —0.881 —0.879 —2
1.194 —0.900 —0.904 -4
, 1217 —0.901 —0.900 ( —1
1.378 —0.861 —0.864 | +3 [locae Mepu-
1.744 —o. 781 —0.784 =+3
2.365 —0. 661 —0.648 —13 JHaHa
2712 ~0. 568 -0.573 +3
Aj=—1"233; Bi=0"2yy
Ay=—1.164; By=0.218
Co=—1.198 %o=0. 246
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116 naBa TperTha

CliefyeT OTMETHTb, UTO HAJHUYHE 3aMeTHOH HeJMHEeHHOCTH XOAa (dak-

TOpa OcJafJieHusi CO BPeMeHeM, JacT HeJMHeHHbIH XOA ¢(g,f) B 3aBHCHMO-
cti o1 F(g). DTo BHAHO U3 ypaBHeHHus (46), ecsid MPUHATL BO BHUMaHHe, 4TO:

t ecTb HeKoTopaa dyHkuus ot F (7).

Hcnonp3ys HaGniofeHHs, NPOH3BelJeHHLle M0 00e CTOPOHHL OT MepHIHa-
Ha, MOXKHO TIPHMEHHTb M HECKOJIbKO APYrof Metof o6pa6oTku. MoxHO He-
KaTh K03 (hULKEHTH YpaBHeHUs (45) HeloCpPeACTBEHHO, IPHMEHAS MEeTOHX Hau-
MeHplinX KBajapaToB. OIHAKO JJIS TMOJYYeHHS YBEPEHHOrO pelleHHs Halo
HMeTh BecbMa 60JIblIoe YHCHO HaGJoleHHH. 3TO B PaBHOU Mepe OTHOCHTCH H
K H3JIOXKEeHHOMY BBIlIe croco6y ABYX (DUKTHBHBIX MpAMbBIX Byrs («cmocoBy
BHJIKH»). [TosTOMYy 06a crmoco6a BCTpeyaloT NPaKTHYECKHe TPYAHOCTH MPH
onpefeseHHH BHeaTMOC(EPHHIX 1[BETOBBIX 3KBUBAJIEHTOB CTAHJAPTHBIX 3BE3JL.

MBI cunTaeM, 4TO CMoCO0 BHJIKH MOXKET HAaHTH yCHellHOe IPHMEHeHHe
JVIObL TaM, Fhe A0 CHX Hop Hemabex<HO npHMeHsicd cnoco6 JlamGep a-
Byrs-— 1. e. torma, xoraa HeoOXOAHUMO NMOJYYHTh BHeaTMOC(HEpPHbIH IBETO-
BOH 3KBHBAJIeHT (Miu GiecK), NONb3ysch HaOMIOASHHAMH TOJNBKO OJHOTO He-
6ecroro ceeruna [26]. Ciona otHocarcs HaOGmogenus Jlyner u CosHna u, B
YaCTHOCTH, OIIPENENIEHHS® COMHEUHOW MOCTOSHHON JMHHHBIM MeTogoM JlaH-
raes-A66oTa. B nogo6HBIX HcCleJOBaAWAX NPUMeHeHHe «METOAa BHJIKH»
CYLILECTBEHHO 0GJieryaercst TeM 0GCTOSITENBCTBOM, YTO NPH HAGJIONEHHH OJHO-
ro o0bekTa HUYTO He MeIIaeT HAKONMHTh JOCTATOYHLIH HaGaiofaTesNbHbI Ma-
tepras. MHaue oGCTOMT Jes0 NpH HAOJIOfEHHAX CTAHAAPTHBIX 3Be3l, I10-
CKOJIbKY TaKHe HaGJIo/leHHsT ABJIAIOTCS BCIOMOraTeIbHBIMH H OTHUMAIOT Bpe-
MsI OT BbINOJIHEHHS OCHOBHOH mporpammbi, ITostomy B HacTosimelt palore Mbt
JOJIAKHBI GBLITH OCTAHOBHTBCS Ha KakoM-nu6Go Apyrom cnocofe.

[upoko pacnpocTpaHeH W Tak Ha3biBaeMbIH Croco6 ABYX 3Be3[ OJHOH
BoCXoAdAIIeH H ApyroH saxonsielt. HanGosee coBeplieHHbIM BapHaHTOM 3TO-
ro crnoco6a asasiercs Merox CMapTa [95], nossonsomuil 06beAUHATL Ha-
6JI0JIeHHs], TIOJYUeHHbI® 32 HECKOJNbKO HoueH. Hepocratkom 3TOro  Merona
ABJISIeTCsl MPEAIOJIOKEHHe, UTO PasNHuusiMH (PakTopoB ocnabieHdss (B Ha-
uieM ciydae M36HpaTeNbHOrO) Jisi 06enx 3Be3] MOXKHO mpenebpeub. OTka-
3aBUIHCh OT 3TOr0 OrpaHHueHHsi, Mbl 0006mHaM Merofz CmapTa Ha ciay-
yaif, KOT1a HeJb3s NpeHeGperaTh 3aBHCHMOCTBIO (akTopa H3GHPATENBbHOTC
ociabJiieHudsi OT UBETOBOTO IKBHBAJIEHTA.

O606wennbit Metoq CMapTa 3akjiiouyaercs B ciexyiollieM. Ha6uo-
J410TCcs, OfHA BCJeJ 3a APYro#, ABe CTaHAApTHbHIE 3Be3/lbl — OIHA BOCXOMMA-
miasi, a apyrasf — 3axoasiias. Torna JJis KaxAOro HaOMoAeHHs o00eux
3Be3f, o6o3Hauaemux (1) u (2), uMeeM ypaBHeHHs:

¢y (20 tl) = (gy + “(tl’ COI)F(Zl) } (50)
Ca (12’ tg) = (ot (t2’ Coz)F(Z:)

Vwmuoxas mepsoe Ha F(3,) Bropoe Ha F(z,) ¥ BbluuTas MX OJHO H3
IPyroro, HAXOXUM:

o1 F(5y) — c0oF (34) + { @ (tys coy) — et (b, co)) VF(2)F (3,) =
= ¢, (2 1F(75) —¢3 (730 1)F(39) (51)
BBuny 6au3ocTd nO BpeMeHaM 060MX HAGJIONeHMH, a TakKe BBHAY Ma-

de
JIOCTH BEJIHYUHD! v = . (He npeBoCXOAfILel Haxe IS BecbMa IIHPOKHX
Co
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_ 1{BETOBBIX CHCTEM HECKOJIbKHX COTBHIX 3BE3LHOH BEJIHYHHBI) MOXKEM HOJOMHTD:
o (tyy Coo) = a6ty o) = & (tys Coa) =+ 7 (63— Co1) (52)

0TKyna, noncrasnss B (51), Haxonum:
0, F(za) — €00 F (z1) + Y(e0a — co) FRODF (22} = ¢1(30 1) F(R) — 653 t)F (z4)  (53)
D10 M ecTh OCHOBHOE ypaBHeHHe paccMaTpuBaeMoro crnocota. Eciu obe
3Be3/Ibl He OUeHb PAs/IHUalOTCH [O CMeKTPaM, TO BIOJHE BO3MOMKHO IOJIOKHTD
v = const. D10 TeM GoJiee 3aKOHHO B PaCCMATPHBAEMOM CJIy4ae€, OCKOAbKY
‘CTAHAAPTHBIE 3BE3/Ibl BCETNA MOAOHPAIOTCS BO3MOMKHO Ooslee OJIH3KHMH IO

TIRETY.

Ypasuenne (53) npu cHeNaHHBIX NPEANOJOKEHHUAX He COXEPIKHT 3HAde-
HHH (PAaKTOPOB H3GUPATENBHOTO OCJHabJeHHs, YTO TO3BOJISeT OODBeIUHATL B
OJHY CHCTEMY YpaBHEHUs, OJIyUeHHble B PA3JHUHbIE HOUH. DTHM COXpaHsSeTCs
OCHOBHOZ NpedMylilecTBO Meroga CMapTa, YypaBHeHHe KOTOPOro IIOJy-
gaercg 3 (53) npun y=o. COBOKYMHOCTh ypaBHeHHH (53) MOKeT pellaThcd,
00 HENOCPeNCTBEHHO METOJOM HaWMeHbIINX KBAaAPAaTOB OTHOCHUTEJHHO He-
UBBECTHBIX Cyyy Cgy M Y (Cga—Coy) MO0, UTO HaeT Ha NpaKTHKe GoJiee TOYHBIE
pe3yJibTaThl, METOJIOM IOCJIeJOBATENbHBIX NPUOJHKeHHH. B sToM nocienHeM
c/yyae cHauvaja pewaiorcs OObYHble ypapHenus CmapTa (ypasue-

nue (53) npu yv=0). Haiigst npuGuKeHHble 3HAUCHUS ¢'g2, U 'gyy HOICTABAM

PAsHOCTD ¢y, — €'y B npousBefenue v (¢'gy — ') = v (oo — coy)- Tlocnennee
JIPUGJIMIKEHHE BIIOJIHE JONYCTHMO BBHAY MAaJOCTH Y, & TaKkKe He3HAYHh=
“TeJIbHOH BENHUHHBI PA3HOCTH 49 - Coy- BO BTOPOM IPUO/IMIKEHUH PEINAIOTCH
yxe ypasHeHusi (53), B KOTOPBIX HEH3BECTHBIMH SABJSIOTCS Cgyy Cop K 7Y

PaCCMOTpeHHbIﬁ croco® KasaJcst OYeHhb NPUBJCKATEJNBbHBIM, IIOCKOJbKY
OH TIO3BOJISIET CIAEJHT U 3a H3MeHeHHeM I[BETOBOH CHCTEMBbI, TAK KaK KaxAad
-CTaHOAPTHAH 3Be3a HOJXHa Habjiogarbcsl cHayana Kak BOCXonduias, a 3a-
TeM K KakK 3aXxojggaigasi, 4To O6YCJIaBJII/IBae\T NpeeMCTBEHHOCTDb B Ollpeeed i
'BHeaTMOC(I)eprIX [IBETOBBIX 3KBHBAJEHTOB CTAHLAPTHBIX 3Be3[1. Tem me we-
‘Hee GKa3aJIoCh, UTO [JId HOJYUEHHA IO O606HLEHHOMy MeTony Cwma pra

HalleKHBIX 3HAUGHHI 5 H ¢y, HEOOXOAMMO BecbMa G0JIbllIOe yucio Hab.mo-

IeHHi, KOTOpble TakXKe, K COMKANEHHIO, SIBJSIOTCH JHLIb BCIOMOTATeJbHBIMH

o6peMeHSIOIUMA OCHOBHYIO TPOTpaMMy. DTO 00CTOATENbCTBO OCOOEHHO He-

BEITOJHO B IEePHOIBI IUIOXOH NOTOXB!, KOI'a ¢ NaHHOH cTaHAapTHOH 3Be3AGH

TPOHU3BOAHTCS JIHIIL HE3HAUHTENBHOE UHCIo HabmogeHui. Mpbl  oTkasanuce,

yXKe B nponecce paboTsl, ® OT NpuMeHeRuss Meroga CMapTa. B cmasuc

3THM BO3HHMKJA HeOOXOAHMMOCTb HafiTH TAaKOH MeToJ OIpeleseHHs] BHEATMOC-

(hepHBIX IBETOBBIX SKBHBAJIEHTOB CTAHAAPTHBIX 3Be3], KOTODPHH He TPeGoBalI

‘GBI HHKAKKX BCIIOMOraTeJbHbIX HaOJIOJEHHH, a OCHOBBIBaJCH OBl JHIIL Ha

r COOTBETCTBEHHO DAaCHOJIOXKEHHbIX HAOMI0JeHHAX TPOrpaMMHLIX 3Be3d. K Ta-

KOMY crocofy, B KOTOPOM Ha OCHOBAHHH MPOTPAMMHBIX HaO/JIOLeHHHE orpe-

JlensieTcst IONpaBKa K HPOH3BOJIBHO IIPHHSITOMY IIPeABAPHTENbHOMY 3Haye-

HHIO BHeaTMOC(DEpPHOI'O IBETOBOTO 3KBUBAJEHTA CTAHAAPTHOH 3BE3[Abl, MEl
npuubig Jgetom 1943 rona [21].

3ot crnocob, KOTOPBIH MOXHO Ha3Balb MEeTOKOM BEIpPABHHUBAa-

HI'gs BHeaTMOC(hepHBX [NBEeTOBB X S5KBHBAJEHTOB, Mpei-

©TaBJIFCTCA HAaM B HacTosiilee BpeMa HauOoJee NMPUTOAHBIM JAJIsI TIOCTPOCHHH
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(;yHIaMeHTaNbHBIX aneKTpOKOJIOpHMeTpHqecxn,\ i SJIeKTpO(i)OTOMETpH'—IeCKﬂm
KaTanoros. PaccMOTpHM 3TOT MeTO[.

JlonmycTuM, 4T0 MBI He 3HaeM HCTHHHOTO 3HAUeHHsI BHEATMOCHEPHOTO ilBe-
TOBOTFO 9KBHBAJIEHTA CTAHJAPTHOH 3Be3iAbl ¢, # BeleM 00paboTKy ¢ HEKOTO--
PBIM OPHOJIHAKERHBIM €ro 3HAUEHHEM ('o: '

! 9
cq=¢y— Acy (54)

B srom cayuae mMbl §ygeM MOJIy4aTh TOMbKO TNPUOIHXKEHHBE 3HAUSHHS
thaxropa n3bunaTeNbHOTO OCJabJeHuUs,, KOTOphle OYAyT PaBHSATHCA:
ez, t)—co ez )—ey . ey

F@ T F@ TR Tt @A 6y

Mg — 250 (56)
F@)
ITocnenxee BBIPAKEHHE LaeT NOTPEUIHOCTD B MONYIaeMOM SHAUCHHH daxropa-
136UPATENLHOTO OCJIal/eHUsT H3-38 HETOYHOCTH B IPHHATOM 3HAYEHHH IBETO-
BCTO 3KBHBAJNEHTA CTAHLAPTHOH 3Be3[HL.

OueBHJHO, YTO HETOUHOCTh B OIpeleJeHHH ¢ OyZeT TeM MeHblue, ueM
Goabwe F(3). CaenoBaTenbHo, KpHBas «'(f) OyAeT HMeTb HaHGOJBILISE:
VKJIOHeHHe OT MCTHHHOrO Xola o () BO BpeM$ IPOXOXKASHHA CTaHAapTHOH
BEC3IBI YEPE3 MEPHAHAH. Hanmune xapaxrepHoro ayroodpasHoro xoja Kpi-
Bo# gast o (f) [Haer cepbe3HbIe OCHOBAHHS TONO3PeBATh HaTUUHe omn6m B
LBETOBOM SKBHBAJIEHT® CTaHIAPTHOI.

[MocMoTpuM Kak OTPA3HTCST 5Ta OWIHOKA HA NMONYYAEMBbIX BHearMochep-
HBIX LIBETOBLIX KBHBaJIeHTax NPOTPAMMHBIX 3Be3/I. CoxpaHss IJIS MpOrpaM-
MHBIX 3Be3[, Te ke 0003HAUeHHA BCeX BENHUHH, UTO H AJs1 CTAHAAPTHOH, HO:
BBLIEJISST MX JONOJHHTENbHBIM HHICKCOM-3Be3/I0UKOH, HMeeM, NoMb3yach (H6): -
€ o =Cou (Lo )= % (b €0 ) FUZ0) = (25 1) — & (b, o) H (g N F(R4) =

= ClZso £y ) foaltyr c) + v (o —IMNF (20 mAcy (57)

Uepes % Mbl 0603HAYMIH BeJIHUMHY, KOTOPOH HaM MPHIETCS] OYeHb MHOros
MOJNB30BATLCS B JalbHeflleM, a HMEHHO -— OTHOLUEeHWe MacChl BO3JyXa, HA
KoTopol Habaoganach NporpaMMHast 3Be3fa K Macce BO3Jlyxa, Ha KOTODOH B-
3TOT MOMEHT HaXOAWIach CTaHAApTHAas:

0 =F)/F (2. (58)
Kak u B o600uiennoM Merone CMapTa MOXKEM ITIOJNOXKHUTD, BBHLY MaJO--
CTH ¥:

o' (t dg) =

rae

1 (C'o* — 'y =1{gs — ¢n) . (59

3710 BHOJHE BAKOHHO, MOCKOJNLKY ¢'o 6epercsi BeCbMa G;IM3KHM K - ¢, H

CEAOBATENBHO ¢y, OYJeT TaKiKe HOCTATOYHO OMHM3KHM K ¢p,. [loncTaBisiss:
(59) B (bopmyny (57) HaxO0[UM OCHOBHOE COOTHOLIEHHE:

Cox = Cal h) — altss o) F(Ze) —mBey = cou — NAcy
HIH (60)-
Cloge — Coge = — "7A"'o'
[lorpewrHocTe, BHOCUMAasi BO BHEATMOC(EDHBbIH IIBETOBOH IKBUBAJIEHT
TIpOrpaMMHON 3Be3[bl, He 3aBHCHT, CIeJ0BATENbHO; OT COCTOSIHUS MPO3PauHO-
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‘ot aTMocdepsl, HO 3aBUCHT NOMHMO Ac, OT %, . a4 3HAUMT M TOH MAacChl BO3-

Iyxa, Ha KOTOpO#i HaGJoLatach NanHas 3BESAa. ‘
TakuM 06PasoM, HOBTOPHbIE HAG/IONSHHU OHOH M TOH 3Ke 3Be3Jbl, Npo-
M3BeJICHIbIE [IPH PASTHUHBIX 3HAUCHHAX 7 HANyT, B CIydac HaJauuus HeTO4HO-
CTH B ¢, PABHOR Acgy PA3MUHBIC S3HAUCHHS JJ5 €'y PAasHOCTL 3THX 3HA-.
yeHuli OyneT pasua: :
Acy, = 515)1)"—5,(02) = - Anlc (61)

D10 ypaBleHue SB/ISETCS OCHOBOM paccMaTprBacMOro Ham cnocoba.

[IpUHIUMHANBHO AOCTATOUHO HMETh BCEro JIUIIDL JBa HAOMIOeRus  Hpo-
rpaMMHO} 3Be3/bl, BBITOJIHEHHDIE [IPH PasJUIHbIX 3HAYEHUAK ¥, HO C TOd XKe
CTaHZAPTHOH, UTOGBl ONPEeJe/HTL HCKOMYIO HOUPABKY Ac,. OnHako, Hanu-
qie CAyuaHbIX OUMGOK HAGIOJAEHHH M BOSMOXKHDBIX JIOKAJbHBIX HEOZHOPOI~
HOCTel TIPO3PAUHOCTH ATMOCHEpHI Tpefyer MOJYYeHHsl 3HAUMTELHOTO Dsifa
ypasuenuit (61), KOTOpble 3aTeM PELIAIOTCS METOROM HAUMEHbIIHX KBajipa-
toe. [Tpapa JCCATH M Jaxce OATH TAKUX ypaBHeHHH BIoJIHE JOCTATOUHO, U4TO-
6B BBUHCAMTD Ar, CO cpejiHell OUIHOKOH MOpSIAKaA 4+ 0m01. Heo6x01uMO
JIHUIb, YTOOL B YCJOBHBIX YPaBHEHHSX Av HMEJO BO3MONKHO foJpllINe 3HA-
werust, Ho KAK yBHIKM HYOKE, JJISt COBEPLIEHHO yBEPEHHOTO MOMyUSHHs HCTHH-
HOTG BHAUEHHS ¢y HEOOXOJHMO 3HAUMTENBHO OOJblIee UTHCIO HaboneHni,
OXBATHIEATONIHX AOCTATOUHO TPOAOJIKATeNbHBIH IEPUOJL BPEMEHH.

OuesHHO, UTO TIPOrPAMMHbIE 3BE3/BI, HCIONB3YCMbIe AJIs HacTosiel ue-
7 He JOJUKHBL OBITL OUeHb OJHU3KO PACTIONOXKEHb K cramjgapTHOi. Kpome
TOTO, XKeJNaTeJIbHO HAOJI0LATL 3B3e3/bl B PA3HLIX aA3HMyTax. D10 yMEHBIIUT
BO3MOJCHOE CHCTEMATHUECKOE BJIHSIHHE HEOJIHODOJHOCTEH B NPO3PATHOCTH
atMocdepsl. OTMeTHM TaKKe, ITC HOBTOPHbIS HAOJIOJEHUsST MOTYT BbIIOIHATE-
Cs1 B PASAMUIBIC HOUH; APYIHMH CJIOBAMH, JJI5 ONPEAC/CHNST Ac, MOTYT HC-
NIOJB3OBATHLCS PCTYJsIpHble HAGIIONEHHs! IPCTPAMMHbIX 3BE3/L TPH obs13aTenb-
HOM YCJIOBUH, YTO TOBTOPHBIE HAOJNIOACHUS BedyTcs NpH JPYrux 3HAUEHUAX 7] .

Mesxay TeM, TpH COCTABJIEHHA (POTOMETPHUUECKHX KaTajoros, obmenpu-
HATO BECTH HAGMIONEGHAS TPOrPAMMHEIX 3BE3Jl HEOCPe/ICTBEHHO OKOJIO MepH-
uapa, e ocsaGienue cseTa HaHMeHbiuee. Tak MOCTYMAtH M MBI 10 BBEAS-
WHs BOBOTO crocoGa. B ciyuae «MepHAHAHHBIX» HAOJIOAEHHH NP ACHOMb30-
\BAHNH OAHON H TOM ’Ke CTAHAApPTHOH 38e31bl, A7 Oyzer, OueBHIHO, GIA3KO K
HYJO, a cjefoparennio Gyier GAM3KA K HYJO H PasHoCTb Ac'gy. Orcrona
crieyet, uTo jaxe Ipru Gosibuiol ownbke Aco, @ CIEA0BATENbHO, 1 TPH 60Jb-
LIOH CHCTEMAaTHUECKOl OLIMOKe TMOJTYYaloNlerocst Karajora, BHYTpeHHdAsS €ro
TOYHOCTH OY[eT MPeBOCXOAHOH. Bpicokas TOUHOCTb Karajora Oymer coBep-
weHHO (GUKTHBHOH 1 OH OTHIOAH He OyleT YAOBJISTBOPATH TEM TpeOoBaHUAM,
KOTOpbIE MPE/BABISIOTCS K KaTajoraM (QyHAaMeHTAIbHOTO THIIA.

10 NOJOIKEHHe MOXKHO HIJIOCTPEPOBATL Ha CHEedyloumeM NpHMEpe.
Tpuanate TP IMOBTOPHBIE HAOMIOJEHHS NPOTPaMMHLIX 3BES, HoJyueHHbIE ¥ -
MepuanaHa jgerom 1942 rona, emle 10 BBEAEHNSA HOBOTO croco6a, 6pu odpa-
GoTaHbl ¢ ABYMSU PA3JKHUHBIMK 3BaUCHUAMY ¢, crangapraoir [HD 1996291,
a uverHo — 0908 u—17000. T1pn sTOM cpefHne OUUMGKM ONPENENeHHs ONHO=
TO BHeaTMOC(EPHOTO IBETOBOIO SKBHBAJIEHTA NpOrpaMMHON 3Be3/ibl, BRIBEAH- |
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Hble H3 CPaBHEHHsI IIOBTOPHBIX Haémo;_{e}mﬁ B pasJIHYHble HOYH, OKAa3aJHCh
paBHEIMH: i ¢P= — 0M908 o = +07011,, a mux ¢P=—1m000, o =

+ 07011 4. Iloayuatouiasicss BHYTPEHHAS TOYHOCTb BBHIHECEHHBIX I BETOBHX
BKBUBAJCHTOB HEHCTBUTE/IbHO NPAKTHYECKH HE 3aBHCUT B paccMarpubae-
MOM C/y4ae OT ¢, CTAHIAPTHON 3Be3ful. MexIy TeM, A I0WHEIX 3BE3JL
BHEaTMOC(epHbIe IBETOBHE 3KBHBAJIEHTH OYEHb CH/IBHO pasouniuch s
PAsJIUYHBIX ¢p. DTO BUAHO W3 puc. 42, B KOTOPOM JiaHBl PAa3HOCTH YKa-
3aHHBIX [BETOBHX SKBHBAIEHTOB (Ac,,) B saBHCHMOcTH oT F(3).

B cBfI3H ¢ 3THM He JIHIIEHO HATepeca OTMETHTb, UTO HAC B CBOE BpeMs
OuGHb YIHUBJISIIA JIyYIlasi CXOAMMOCTb HAGJIIOLEH Il NPOrpaMMHEIX 3BE3N, yeM
Y KOHTPOJILHBIX HAGJIIOEHUH BCIOMOTraTesbHbIX CTaHAAPTHBIX 3Be3z. Celuac
OGBSICHEHH® TOTO OGCTOSATENILCTBA COBEPIIEHHO OYEBHAHO. JleJo B TOM, uTO
HaG.II0/leHHsT IPOTPAMMHBIX 3Be3]l BeIHCh HAMH B TO BPEMsi BCer/ia y MepH-
AMAHA, HAGNIOACKHUS e CTAHAAPTHBIX 3BE3J BHIIOJNHAJHCH HA CAMBIX PA3HO-
0Gpa3HbIX 3eHUTHBIX PACCTOSHHSX, d CJIeAOBATENLHO, NPH PASIHUHBIX 3HAUE-

Husx . Kak nokasbiBaer ¢popmyna (61), najsvune owu6KH Ac, B IBETO-
SOM SKBUBA/IEHTE CTaHAApPTHOH 3Be3fbl (IO KOTOPOH OCYIIECTBJANACE PEAVK-
sl KaK HaOJIOJieHu# IPOTPAMMHLIX 3Be3Ji, TaK H KOHTPOJIBHBIX HAGIOgeHH
BCNOMOTaTe/IbHbIX CTAHAAPTHBIX 3BE3J) B NEPBOM ClIyyae He HACT PasIHUHl
B o4, T. K. 3%ech A7 =0, TOrZa Kak BO BTOPOM Clyuae Ac'y, OynyT oramu-
HBI OT HYJISI, IIOCKOJIBKY An3=0.

Ha puc. 43 npusenens snauewust ¢y, a5 craugapTHoli ssesgm HID
15318, onpenenennbie mo apyroi craugaprroit HD 38899. 3nech sicHo BHmeH
X¥OJ B 3aBHCHMOGCTH OT 7%, YTO I[IOKA3BIBAET HA HAJHUHE 3HAUUTENLHON OIHG-
KH B IIDHHJITOM BHeaTMOC(hepHOM IIBETOBOM 3KkBHBaJseHTe HD 388991,

Mbi npuxoanM K 3aKJIOYEHHIO, YTO MOCTPOeHHe (PYHAAMEHTANLHBIX KATA-
JIOrOB KaK LBETOBBIX SKBUBAJIEHTOB, TAK, KOHEUHO, U 3BE€3JHbIX BEIUYHH, IPH
NOMOWHK MEPHUIHAHHBEIX (POTOMETPOB B COUETAHHH C METOJAOM CTAHZADTHOH
3B€3/LI TAHT B cefe ONACHOCTb NOJyYeHHsT (PHKTHBHOH TOYHOCTH MPH GOJBIIHX
CHCTeMaTH4eCKHX owubkax. 1o OyNeT HMETh MECTO B CIyYae HELOCTATOMHO-

HalleAKHOTO ONpEAEJeHHs BHeaTMOChePHbIX 3HAYCHHH MapaMeTpos (c, WIH my)
IJIs IPEMEHAEeMOH CTaHAaPTHOH 3Be3/Inl.

OCHOBHBM NPHHIHNOM HOBOTO METOHA SBASOTCSH
‘Ha0JalOdeHUe 3Be3J He B YCAOBHUSNX BO3MOKHO MeHB LI e-
ro BAHAHHS ocltabieHns cBeTa B aTMocdepe, Kak nmpHu
MEpUAUAHHHNX HaOJNWIEeHHAX, a HAao60pPOT, B TAKHX
ycnoBudax, Korna 53(Q@eKTH 3TOro BJAKSAHHS BH ABJI-
IOTCd B BecbMa pe3skKol (popMe, HO 3aTo ob6ecHneuHsBa-
©€TCA TOYHHHE yueT a3dderkTa ocnabuaeuss.

! COBEpUIEHHO OUEBMIHO, 4TO H3 NOLOOHBIX HaGMIOAEHHH MOHO NMONYYHTb, Kak
HONpaBky Ac, K BHEATMOCHEDPHOMY IBETOBOMY 9KBUBAJNEHTY CTAaHJAPTHOH 3Be3ibl (10 KO-
TOPOH OCYIUECTBAAETCA BLIHOC), TAaK H HCTHHHBIN BHEATMOCHEpHDbIH BETOBOW SKBUBAJEHT,
BLIHOCHMOH 3Be3lbl co. [leficTBUTENbHO, UMes paj ypaBHenmi (60): ¢’y = o +ndey, u
pelllas UX METOJOM HAMMCHBIUHX KBaJApPaTOB, Mbi HaiileM, Kak 4cy TaK W ¢yy. DTOT CHOCOD
X0Opoul UPH HAGMIOACHHAX MHAMBULYAABLHbBIX NepeMeHHbIX 3Be3n, [24]. B Hacroswmeit paGore
Mbl NOCYHTaMM Gonee lelnecoO6PAHBIM I10Ab3OBATHCS ypasaenuem (61), ucnons3ys HaGuaio-
ACHHUS DaSAMYHBIX NPOTPAMMHEIX BBESN, HOCKOMbKY B 3TOM CAydae onpeaenenne Acy 6yaer
OCHOBHIBATBCSl HA 3HAYHTEABHO GOJbIIEM HaGJIONATENLHOM MatepHale, IpH KOTOpOM Oy-
AT Ayulle yCTPAHEHO M BAMAHHE A3UMYTANLHOTO adpeKTa.

T

e A M ot i NG
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Hano HUMETE B BHUAY, YTO B HB3JIOXKEHHOM HaMH CHOCOGQ ocTaercsa HequeH-
‘#HpIM BaHsiHUe 3dhdekra P op6ca. He mnpexcrasiser, omHako, ~ HHKAKUX
“TPYAHOCTEH OLEHHTH ero MOpsioK.

040
- O 0
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-0.150
:, "0,'(00-?&:
~0.050
O'Oo‘o‘, T T T | SRR LRSS SR B I
4.0 1.5 2.0
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-1, 100
-~ 1.050.
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g T T | '
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Puc. 43

Boiute (§ 3) MBIl BHesH, uTO NpH HadMunu BAUsHES 3pdekta P op6ca
“paKToOp H3GHPATEJHHOTO Oc/abieHust GyAeT 3aBHCETh OT 3eHUTHOIO PACCTOS-
HHA ¥ MOXeT ObITb NPUOIMKEHHO TPeACTABIEH SMIUPHUECKOH (QopMyJoi

~ (13). Boigenss dakrop u3GHpaTebHOrO 0caGienus, B KOTOPOM YUHTHIBAETCS

spdert Pop6ca NOCPeACTBOM BBEJICHHS TPETHETO MApaMeTPa — SeHHTHO-
“TO PAcCTOSTHHA %, UMeeM': .

ot g 2) = oy, co) — {ketw (£ c) + e}F (), (62)

e &g (t ) axrop m3GuUpaTENLHOro OCJHAGIEHHS IS GeCKOHEUHO TOHKO-

* B COOTBeTCTBMH C NpHMeuaHHeM Ha crp. 94, 34BHCHMOCTD O OT COAEPKaHUA

BOLAHDLIX T1APOB, BLIPAKACTCHA, BBHIY 3aBHUCHMOCTH @ OT BPEMCHH Y, yepe3 STOT MOCHCLHMIL
fnapamerp.

ﬂ
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ro caost armocdepsl [F(z)—>.0], cootBercTByIONINil 3Be3je ¢ BHeaTMOchep-
HbIM LIBCTCBBLIM 2KBHBAJICHTOM (g K
JlonycTUM JJIst YIPOINEHHUs, YTO I[(BeTa CTAaHAAPTHOH K NPOTPAMMHON

3Be3Jl OJIUHAKOBEI, T. €. Coy = €5 DTO HE OTPA3HTCA HA KOHEYHOM BHIBOJIE.
Torna dakropel H36upaTenbHOTO OCaabIeHUs, OnpelefieHHble A CTaHIapT-
HOH 3Be3bl (3eHHTHOE PACCTOsIHKE;) M TMPOrpaMMHON (3€HHTHOE paccTosiHHE
Z4) OYLYT COOTBETCTBEHHO PABHBI:

% (ty 70 Co) = oo (5 o) — {haa (b co) + e }F(2) (63)-

@ty 7ur Co) == oty co) — {katy (£, co) 4 e} F(z,). (64y
ClleloBaTebHO, UCTHHHBIN BHeaTMOC(epHDIf IIBEeTOBOH IKBHBAJICHT IPOTrpaM-
*MHOH 35e3ABI OyAeT paBeH:

H

. o5 =Cy(ty 75) — &ty o eo)F (2., (65)
a BBIHECEHHBII MO CTaHzapTHOH 6e3 yuera sddekra Pop6ca:
) C’O:é: = C:&:(t’ 7:{:) - “(t’ z! Cn\ F'(*)a (66)’

OTKYAa OlMOKa BO BHEATMOC(EPHOM HBETOBOM 3KBUBAEHTE, ofycioBieHHAd
BJHSIHEEM paccMaTpuBaeMoro s¢gexra, GyleT COMIACHO ypABHEHHSM (63)—
(66):
Acyy = €oi — C'n* = {k“()(.f’ ﬁn) -+ e} ' {F"()_ F(Z*) }F(Z_zr) (67)

CyLIeCTBEHHA 3aBUCHMOCTB STOH MOTPEIHOCTH OT (hakTopa usbupaTensb-
HOTO OCJIABJIeHHs, UTO TAUT B cefe HEKOTOPYIO OMACHOCTD CE3OHHBIX BIIHAHHUH.

['py6yio OLEHKY MOPSIKA Aco, MOXKHO IIPOH3BECTH HA OCHOBAHMM AaHHBIX
ra6manpt X VIII. TTpanumast Aist MAKCHMAJIBHOTO 3HAUEHHS [F~Fz )] F(zaY
BeJHunHy ~ 1.5 1 Gepsl HafilleHHble BbILIe 3HAUCHHA: £k=0.055 u ¢= —0.006
[cB. § 3], momywaem (misi KpaiHUX snavennit ¢ = 0™2 u (O™3) NCHPABKH
0™007 u 0™015 cooTBeTCTBEHHO; 4T0O faeT MX pasHoctu 070 O

MBbl BHAUM, 4TO paccMaTpHBaeMble NONPABKH OTHIOAb HeJb3s paccMar-
‘pDUBaTh Kak ucuesawolle Majble. TeM He MeHee B HACcTOsLIeH paGoTe MBI pe-
HeGperiH HX y4eToM. DT0 HeOGXOAMMO HMeTh B BHAY B Ja/bHeHIIeM.

Tpo6ubie HAGMOLEHHsT TI0 HOBOMY CMOCOGY Mbl HayaljH BeCTH B aBIyCTe
1943 roga. PeryssipHoe e ero npuMeHeHHe ObIIO HAyaTo ¢ 1-ro cenradpsd
TOTO e Tofia, OLHOBPEMEHHO C ycTaHOBKOH (orosmementa @IJI-2, B mep-
BOG BPEMs Mbl BeJ{ [OBTODHbI® HaGJIOJeHUs] IPOrPAMMHBIX 3Be3J B TEUCHUE
TOH e HOYHM, YTOGBl MMeTh BO3MOMKHOCTb IOJNydYaTh IONMpaBKy A, MO KaX-
JI0H HOUM B OTHEJBLHOCTH, HJIM, IO KpailHell Mepe, IO HeGOJDBIIHM TIpynnaMm
cocefuux Houelt. [TepBoii crannapTHOH 3Be3l0H, ¢ KOTOPOH ObLI TpHMEHEH
HOBBIT Meron, 6blia HD 222439 (% And). .

Kak Mbl yOeIuIHCh B NIepBbie Ke JHH,HCXONHO® IPHOJIIKeHHOe 3HAUCHHS
1[BETOBOTO KBHBAJEHTa CTAHNAPTHOH 3BE3Jbl, IJIi KOTODOTO ONpefesercs
nompaBka  Acg, CYLUIECTBEHHOTO 3HAUEHHs He WMeeT. ITO HIIIOCTPHpyeTCH

CJIEAYIOUM IPHMEPOM. .
[o nabmogeHusaM 2 u 7 cenrs6ps, Geps Aas NpeJBapUTeIbHbIX SHAUCHHU

(¢y) — 0m870 u — 0™770, Mbl IOJNYUHJIH N0 JEBATH YPABHEHHsM BHIA (61)
SHAYCHHS &y paBHple — 07772 u — 07770, COOTBETCTBEHHO, C OJMHAKOBOH
cpennelt ourn6koit -+ 07009. Tlo nabmiojeHHsM XKe 25. IX., Ha OCHOBAHHH
LIECTH YCJOBHBIX yPAaBHEHMI U UCXOJS M3 TeX IKe ABYX 3HaYCHHH 'y MBL

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7

IlonyueHHe BHeaTMOCHEPHBIX [BETOBLIX HSKBHBAJEHTOB 123

nofyumae Jaist ¢y -— 07761 u -~ 07768 c oumoOkoit .t 07011. Otciopa sua-
HO, UTO JUISl PA3JUUHBIX NPeABAPUTENLHBIX 3HAUCHHH ¢/, HCHPaBJIeHHOE 3HA-
YEHHE co JIEKHT B IpPeJIe/iax TOUHOCTH €To OlpekesieHust B KaXKAOM OTAGMb-
HOM cayuae. DTo MO3BOJIiET NPUHAMATL JUIsi ¢!, HAaxe CpeJlHul 1[BETOBOM
SKBUBAJICHT, COOTBETCTBYIOIIWH CNEKTPASBHOMY THIY NAHHOH 3Be3JHl.

B ratiaune XXI[ npuBeeHnl «MHIUBHAYAAbHbIE» ONPEIEiCHuT ¢, ANT.
HD 222439 sa nepuon ¢ 1. IX. o [. XI. 1943 roga. Otu ke AaHHbE TPOHI-
JHOCTPUPOBAHBI PHCYHKOM 44, HA KOTOPOM cpejHue OIIHOKYM OnpefeleHust co.
H300pazKeHbl BETPUKAALHBIMU IHTPHXAM.,

=0.360 1
~a.8oc 4 é. é 'y
00 3 7 ] 4
~0.%0
S U T t v ¥ i
1.09 43 0 ¢n 440 Ly ‘0 o oy
Puc. 44

MLl BHIMM, UTO OTAEJbHbIE ONpEJENeHtsl PAcXoAares Ha OOJbUIYIO Be--
JUUHIY, 9eM 910 MOXKHO OXWJATh HA OCHOBAHHM NOJYYeHHBIX 3HAUCHWH
cpeninx ommbox. Eciu cpennssi omMOKa OJHOrO  ONpejeJeHus ¢, U3 pe-
TIEHHH CHCTEMbl YCJOBHBIN YPABHEHHH PARHSETCS, KaK 5TO JIETKO BHIETh H3
rabanupt XX, 4 G011, TO cpenusis omMOKa OJHOTO OINpefeNeHusl ¢,
HalfileHHas M0 OTKJOHEHHSIM MHAHBHMYaNbHbIX 3HauyeHu# rtabmuust XXI[ ot
MX cpefHero 3HaueHus, Oyjper -- 0M020.

SIBnsiercs s 9TO yKasaiMeM Ha HAJHUHe PeaNbHbIX (QUIOKTYyalUHH LBe-
Ta HauleH CTAHJAPTHOH 3BE3JblI, HJAH 3TO €CTh CJIEACTBHE OTCYTCTBHSA yueTa:
HEeKOTOPLIX Goaec TOHKUX 3(hderTos, Kak HanpuMmep s¢pexra Popbea?

Ta6auna XXII

i : Hucno
Aara ypaBHEHHI %o 9
1643. 21 7 IX ., . 6 — o770 = 0009
251X - 9 — 0.768 0.011
30 1 29 IX 8 — 0.806 0.004
X .. 6 —0.773 0. 009
2.X . g —0.818 0.011
3X. ... 5 —0.783 0,008
4X .. 7 —0.792 0.013
24X ¢ 0 4 4 —0.3815 0,019
.XI « .. 6 —o0.801 0.012

Mpl ckOpee CKJIOHHBI IMPHHSTH rechesfHee. HekKoTopnM MNOATBepKAe-
HHEM 3TOTO MOXKHO, GBITH MOXKEeT, CuHTaTh cjaeayilomee. Becroii 1944 roma
JUISl yacTH HaluX HaGJIONeHHH Mbl UCTOIL30BAJH JBE CTAHAAPTHBIX 3Be3[bl
onHoBpeMeHHo. Dto Obin HD 98664 u HD 144206. I1pasra, B o6pasosanue:
VYCJIOBHBIX ypaBHeHHH (61) AJs Ka)KAOH M3 3TUX CTAHZAPTHBIX BXOMW/IH He:
TOJBKO OJHM 0OliHe HaGMI0AeHHUs.
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124 I''maBsa rTpeThsa

IMonyuennrie snaueHuss Ac, W COOTBETCTBYIOLIHE UM 3HAYEGHHS CPEIHHX
-owHO0K ¢ npuBeleHH HHUXKe B Tabaune XXIII, B koTopoit nelicTBHTENBHO
.3aMeuaeTcsl HeKOTOpas TeHACHIMA IapajlieldaMa B Xofe Ac, A o6eHx

CTaHAAPTHBHIX 3BE3JL.

* Tabauua XXIII
Hara HD 98664 - HD 144206

Yucao A . Uncno
Y paBHeHHI 0 ypaBHeHHH

1944 e, o

19 u 20-1V 6 —o™o24 + oMo12 7 — oMo3s =+ 0™oog
21-1V 7 —0.053 0.009 6 — 0.057 G.0I0
25-1V: 6 — 0.063 0.003 6 —o0.074 0.009

Bosepamasice x Tabaune XXII u puc. 44, MOXKeM KOHCTATHPOBAThH TeH-
JJIEHIIMIO CHCTeMaTHYeCKOTo XoAa B cropoHy mnoGemennss HD 222439, Ias
IPOBePKH PaeNbHOCTH, KAK 3TOH TeHJEeHLUMH, TaK W (WIIOKTyal##l IOJyuYeH-
HbIX 3HAUEHHH ¢o MBI PelllHiH 06paboTaTh cHavajla HaGIONeHHST KOHTPOJb-
Hpix 3Be3ft HD 1064, HD 15318, HD 19698 u HD 220222, koTopbie Mbl B&lH
110 OJHOMY-ABa Pa3a B KAXKAYIO HOYb B [EPHOJ HCHEITAHHSI HOBOTO MeTOJA.

Ilpu stom B kKauectBe ¢  Mas crangapTHoi HD 222439 Mbl B3sisin 3Ha-
yeHue, MoJyyarolleecss U3 pelleHHs] BceX 56 yCJIOBHBIX ypaBHEHHH TaGJHIbI
XXII, o6befHHEHHbIX B OOHY CHCTEMY, DTO 3HAUEHHE OKAa3aJoCh pPaBHBIM

co = — 0™790 + 0™Q04 (68)

‘B cnyuae ecnin  konefanus  3uauenu#t 5 radnune XXII n nameuaromasics B
"Hell TEHIEHIHS HX XOLAa CO BPeMeHEM Obuin Obl peaJibHBI, HaOJIOJeHUST KOHT-
DONBHBIX 3Be3[l HOJIKHBI ObUIH OBl OTPa3uTh 3TH ABJEHHS. DTH HAGMIOAEHUS
IpecnefoBaji TaKXKe, KAK OCHOBHYIO Liesib, I[OJYYeHHE OHEHKH TOUYHOCTH,
-00eCTIeYyHBaeMON NPUMEHEHHEM HOBOTO METOAA.

B rabnuue XXIV npuBeneHb! pe3ynbTaThl HaGJIOLEHHH  KOHTPOJBHBIX -
3Be3] H, B YACTHOCTH, 3HAYEHHH ], NPH KOTOPEIX OHH HaGJIOAJTHCH, 8 TAKKE
“HX BHeaTMOC(epHble [BETOBble SKBHBAJEHTH, NOJYYeHHHIE CO 3HAYEHHEM
— 07790 mas ¢o crangaptHolt HD 222439. Kak nokasviBaer 3Ta TaGiuua,
3HAUEHHS ¢, He II0OKA3LIBAIOT HH CHCTEMAaTHUECKOrO XOJa, HH KoJebauui,
KOTOPEI® COOTBETCTBOBANH Obl KOJeGaHHAM 3HAYeHHH c, CTAHAAPTHOH B TaG-

e XXII. TlosroMy Ml npuHsan 3HaueHue ¢, = — 0™790 u gas 06paboT-
K¥ HaOJI0JeHHI NpOrpaMMHBIX 3Be3J.

Ha ocroBanuu panubix Tabiunsl XXIV momywaem cpepuue oumGku (o)
O[HOTO OmpejefieHHst BHeaTMOC(HEPHOTO LIBETOBOTO 3KBHBAJEHTA [JIA KOHT-
POJIbHBIX 3Be3f, npHBefeHHble B Tabnuue XXV. B 310l Tabiuue naHo Takke

"HCAO HAGMIONeHHH (n), HAa KOTOPBIX OCHOBAHBI OMNpEIEJEHHS ¢y, .
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Toayyenne BHeaTMOC(hepHBIX HBETOBBIX JKBHBAJECHTOB 125
‘ Tabauua XXIV
Hara HD 1064 HD 15318 HD 19698 HD 220222
I 1943 n Coxc N | con U] Cox i ‘ Cox
m
11X 1.948 | —0 827 . m
. 2.JX 1710 | —0.806 | 1.022 —0.915
- 1.154 | —o0.808 1.078 —0.928:
3.JX 1.587 | —o- 810 1.735 | —0.782 1.031 —0.944
7.1X 1.597 | —o0.819 1.777 | —0.819 1.028 —0. 920"
» 1.936 | —0.805 1.056 | —0.812 1.064 -0.924
| 19.IX 1.007 —0.922:
20.1X 1.006 —0.914
‘ 211X 1.902 | —o0.810 1.009 —0.916
221X 1.011 —0.911I
» 1.016 —0.917
230X 1.749 | —o0.786
. 1.128 | —o.818
240X m 1.011 —0.935-
254X 1.650 | —0.719 1.426 | —0.814 1013 —0.931
. 0.085 | —0.72§ 1.018 | —0.833 1113 —0.933.
26 IX 1714 | —o0.706| 1789 | —o0.806 —~0.922
. 1.040 | —0.722 0.994 | —0.813 —0.92%
270X 1.599 | —©.811 1.048 —0.9I1I
" 1.763 | —o0.810 1.158 —0.916"
280X 1.654 | —0.815 1.051 —0.925.
291X 1.597 | —0.796| 1.027 | —0.714
C 0.815 | —0.,722
30.1X 1.597 | —o.815] o0.982 | —o. 726 | 1.452 | —o0.809 1.018 | —o0.921
" 1.661 | —0.8 8| | ri6 | —o.821 1087 | —0.925.
1.X 1.584 | —o0.815 1554 | —0.773 1.135 —0.925.
» i.804 | —0.811 1.174 | —o0.717
w 1.013 | —0.717
” 0926 | —0.722
» 0841 | —0.717
2.X 1.634 | —0.789 1.862 | —0.797 1.011 —0,916«
" 1.742 | —0.794 0.938 | —0.318 1.109 —0.937
3.X 1.759 | —o0. 715 1.595 | —0.811
" 1.046 | —0.725 0.880 | —0.796
4.X 1.779 | —0-70§
» ! 1.499 | —0.724
» { 1.221 | —0.720
» 0.985 | —o0.718
» 0.842 —0.724
- 0 803 —~0.711
6.X 1.229 | —0.721
24.X 1.608 | —o0.814| 1.659 |—0.723 1.828 | —o0.842 1.011 —0.918«
» 1.900 | —o0.830| 1.0II |-—0. 726 0.857 | —o0.824 1.153 ~—0.92§
1.X1 —0.794| 1180 | —0.724 1.654 | —0.794 1.030 —0.930"
» —o0. 825 1.162 | —o0.825 1.192 —0.927
2.XI 1.590 | —0.792 1032 —0.897"
3.X1I 1.600 | ~o0.820 1.0 |- —0.924.
20 XI 1.600 | —0.79% 1.206 | —o0.802 1.040 —0.905.
21.XI 1.601 | ~0.7991 1070 | —0.7171 1789 | 0. 798 | 1,045 —0.9F
Tabawia XXV
Kourponpmas ssesna | m | . | © n
m m m
HD 1064 - . 5.9 —0.809| +0 012 22
HD 15318. . . 4.3 —~0.720] %0.006! 25
HD 19698, . . - . .7 |—o.810|x0.014! 24
HD 220222 - 5.3 ~0.922] *0.009| 31
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‘126 'naBa. Tpernsa

JLnsi MOMOMHATE/BHOMN OLEHKH NOJYYaeMOl TOUHOCTH, MBI BOCIOJNb3OBA-
JINCH TOBTOPHBIMH HaOMNIONEHHAMYU 3Be3[, HAIIEr0 KaTaJora, NPOH3BeIEHHbI-
MH B paS/IHYHEIE HOUM H PEAYIHPOBAHHBIMM 11O HOEOMY METOAY, HO He BO-
" HWISANIMMH B 06pasoBaHMe YCIOBHBIX ypPaBHEHHH A5 OlpeAeJeHHsA TONPaBKH
Aco.  Bee 3tM naGumomenus, BHIOJHEHHble OCeHbIO. 1943 rofa # 3uMOH
1943/44 1. ¢ dorossemenrom DIJI-2, npusesens B tabmume XXVI. Cran-
'HapTHLIMH 3Be3aMH  CHYKHIH  yXKe yrnoMmuuasmmecs HD 222439 y HD
-38899. Hpyrux nosicienuii tabauna XXVI me Tpebyer.
Beuny HesHAUHTEJILHOTO uMc/a HAGMIONCHUN, BOUICAIINX B 3Ty TabJuuy,
~€lBa-Jiu LeJeco06PAsHO IPYNNHUPOBATH NPHBOLHMBIE B HEH AaHHBIE 10O 3BE3-
HbIM BesuuuEaM. OGbeannsas, NO3TOMY, Bech MaTepHad, cojepxalmkics B
rabanue XXVI, nonyuaem nnst cpemtedl olmmbKH O1HOrO OmpelesieHHsT BHe-
aTMOC(EPHOTO UBETOBOrO KBHBANEHTA 3HAUEHHE § = -+ 0™012, npu cpenneit
BesqmuuHe 677. ConocraBisisi HONYUGHHBIH Pe3yJbTaT ¢ NAHHBIMH  TaGIH-
-mamu XIIT (ra. I1), fa0lUHMM BHYTPEHHIOO TOUHOCTb HALTHX Habmoae i,
¥ JAMTBIBASA, YTO 3HAUMTENbHAA YacTh HAG/IOJeHAH, BOICAMIAX B TaGMuIy
XXVI, 6si1a BoINONHEHA He MO CcXeMe 2-4-4-2, a no coxpaiienHol 3-6-3,
[IPHXO/IUM K 34KJIIOYEHHIO, UTO IPUMEHSIEMBIH HaMH HOBBIA MeTOJ pelyKuHH
3a m3GuparenbHoe ocnabaenue cBera B aTMmocdepe B AOCTATOUHOMN Mepe
- 0GecreynBaAeT COXPAaHEHHe TOUHOCTH HeMOCPEeICTBEHHBIX HaGJIOIeHAH, ‘

Hoayuatomyiocst TouHocTs MOKHO, MO3TOMY, CIMTATDL BIIOJHE  YIOBJe-
TBOPHTENBHOH, ec/idi MPHHSITE BO BHEMAHHe, YTO B HOBOM METO[e He YUHThI-
BAeTCA UMb Pl (PaKkToOpoB, a WMEHHO: KG/eGaHHH NPO3PAYHOCTH B epH-
Ol MexIy HaOJIIo[eHUsIMH CTAHIAPTHOH 3Be3/Ibl, CJyUaiiHEe OIHGKY ee HaG-
qiofennfi, s(dekT rpadUUecKOrc craaKUBaHus  Xo4a ®(f), BO3MOXHbIe
+IOKANbHbIe HEOJHOPOAHOCTH B MPO3PayHOCTH aTMoc)epel M, B Y4CTHOCTH,
asuMyTadbHbI 3(dexT. Mbl npene6pernu TakXKe Kak BAHSHHEM adpexTa
®opb6ca, TaK #, NpPaBld, OUEHb HeGOJIbIIAM spdekrom KojiebaHnlt B Y-
TpajiHeNTe 3aBHCHMOCTH (hakTOpa H3GUPATENBHOTO OCHAGJeHHs OT IEeTa
(cM. creayrommit naparpad). Kpome T0oro MOTYT, KOHEUHO, cKA3ATHCS H BO3-
MOXXHble HeGoabIIMe (TIOKTYalHH [BeTa KaK CTAHAAPTHOHN, Tak W nporpamMm-
HBIX 3Be3.

Mbul BUAHM, 4TO NPUMeHsSeMbIH HAMH METOX penysruuil 3a H3bupaTelbHOe
ocnabnenre cBeTa B aTMOC(epe MO3BOJSET PEaNH30BaTh BCe IipenMyllecTBa
IIMPOKOH HBETOBOH CHCTEMbI, /aBAeMOR CypPbMSHO-IC3HEBBIMH (DOTOS/EMeH-
Tamu. CyiiecTBeHHBIM NIPEHMYIIECTECM HOBOTO METOJa SIBISIETCS, TO, YTO OH
He TPeGYeT HHKAKMX BCIOMOTATebHbIX HAGMIOACHHH, €CJH He CUHTATH BECh-
Ma HeGOJIBIIOTO YHC/IA TEKYIMX HAGMIONEHHH CTAHAAPTHON 3Be3bl.

Cilenyer Takxe OTMETHTb, UTO TAHHBIH METOL yueTa ocyalbneHuss cBera,
NPHMEHEHHBIH HaMU K MOCTPOEHHIO 3JIEKTPOKOJOPHMETPHUCCKOTO KaTajora,
B PaBHO# Mepe NMPHMEHHM M K MOCTPOEHHIO (DYHIAMEHTANbHOIO KATAJIOrA
(hoTOINEKTPHUECKHX 3Be3AHBIX BenuuuH [26]. Heo6xopumbim YCAOBHEM TpH
3TOM sBJIsAeTcs JUOo ofecneueHyre CTAGHIBHOM (oTomeTpuUeCKOH uyBCTBH-
TEJIHOCTH 3/IEKTPO(OTOMETPA, JNUGO HaNeXKHEIH KOHTPOMb 3a Helo. Ilocses-
Hee OCYLIECTBJseTCA NPH NOMOLIM ONHMCAHHOTO HAMH BBILe (hoTomerpuye-

~CKOTo CTanHiapTa W3 paauoaKTHBHOH kpacku. IlpH mocrpoeruu momo6HOro
karajiora B cHCTeMe, Hanpumep, Xedaroro ¢uanrpa (GGl1), naomwero rge-
TOBYIO CHCTeMY, OYeHb OJH3KYIO K BH3YaJIbHOM, OTHAAYT TaKkKe H NOrpeLIHo-
- CTH, 00ycnoB/eHHbe 3pdekrom Do p 6 c.a.
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TaGanua XX VI

3pesiin HD " Hlara 9 Con i Hata i n Cou
. . . |

37633 67"9 27183 1.092 —-09?838 \ 1.X1.43 0.704 —o1f1858
226@5 7.4 2.X .43 1.040 | —0.832 \ 1.X1l.43 0.976 —0. 806
33647 6.6 27 l;’\ 43 0.911 | —0.831 ] 21.X1.43 1.202 | —0.826
,’2420; 5.5 1 X1 53 0.977 - 0. 673 1 30.X1.43 ().897 —0.6:5
34338 7.5 2. \7 ; 0.89g | ~-0.730 1. X143 0988 1 ~0. 7c2

34968 4.7 2913,-43 1.1606 —0.704 | 25.1.44 1.9i2 —0.732
33776 5.5 29-]&43 0.952 —0.6067 1.X¢1.43 C.957 —0.6063
35943 S .4 30 L\,-él 3 0.943 | —0.725 !.}\}.43 €.908 - 0.739
36881 5.0 281X.43 151g | —0.542 ] 29.1X.43 1641 | —o. 235
36975 7.2 2.X .43 0775 | --0.633] 2.X1L43 0913 | —0.652
3723 . 4.X .43 0.80 —0. 247 2.X1L4g3 1.081 —0.267
‘3;2;23 g . ; 1.X 43 o 963 -—0.871 1 X143 1.0352 | —.860
37519 6.0 X 43 ¢ 1273 | —o0.0641 1 121144 0874 | —o. 642
37752 6.5 2% 43 | o7l | —0.935 2 X1l.43 0898 | —0.9:9
38108 7.2 X 43 0914 | —o.790] 21.XI43 0.827 | —0.789
38478 5.9 2.X 43 | 0397 | O 890 2.XL13 0.972 | —0.866
39985 6.0 268 43 1 igge | 079 1.X1.13 1028 | —o.724
40571 6.5 30.81.43 1.250 | ~0.707 1.X1143 1.009 | —3.739
40589 6.1 1.X1 43 0890 |--0.4941 1Xl43 ! 089% | —o0.470
42509 5.7 30.X1.43 .oz | ~0.725 .X1l43 0.913 —0.733
2 1.X143 0.969 | —o0.693 1 121144 0.995 | ~—0.723
?gbgz g Lﬁl 5-X1.43 1260 | —0.819 2.X11.43 1.085 | —o0.787
53929 6.0 2 X143 Li21 | —C.939 3-7Lg3 1.034 | —0.96%
173170 7.5 1-11\~43 1.007 | —0.792 2.X 43 0.93¢ | —0.784
172689 7.1 44X.43 1.118 | —0.727 31X 43 1.174 | —0.698
176076 7.3 3.1X.43 1.234 | —0.476| 19. I‘h% 1.342 —0.464
177725 7.5 28.1%.43 0.983 | —0.55%4 29.14.43 0.986 | —0.560
178512 7.0 19.1X.43 1.239 | —0.844 1.X.43 1.219 -—-—O.Si%
178568 6.7 19.1X.43 1252 | —0.742 1.X.43 1.259 | —0.795
179309 6.8 28.1X 43 0.954 | ~0.576| 20.1X.43 0.952 | —o0.601
179343 6.8 28.1¥.43 1.144 —0.585 29 1X.43 1.140 | —0.595
1?3}2? 5.1 | niXas 1187 | —o0.859 3.X.43 1415 | —0.852
182578 7.5 o 200X.43 1.980 —~0.%23 26.1X.43 1.120 —0r 721
182618 6.4 3.0X.43 0.992 | —0.899 | 241X 43 ! 1.180 —0.908
184215 7.2 281X 43 0.920 | —0.953 | 29.1X.43 0.920 | —0.913
186978 7.3 24.1X.43 0832 | —0.918, 1.X.43 0.868 —0.9I2
187342 T4 7.1N\.43 1251 | —0.684 | 29.1X.43 1.043 —0:726
188170 7.2 201X.43 1.142 | —0.809 2X43 1.195 | —0.874
191295 7.0 201X.43 1.016 | —0.865 3‘§ 43 1286 | —o0.880
193964 5.6 2.X1.43 1.187 | —0.761 | 20.XL43 1.166 | —o0.748
203746 6.9 1.X1.43 1.203 | —0.603 3.X1.43 1.145 | —0.598
202754 6.1 21.51.43 . 1.202 | —0. 627 3.X1.43 1101 —0.621
205201 7.2 25.1X.43 0.974 | —0.894 | 21.X143 1.109 | —o0.883
205601 6.7 1.X143 1041 | —1.039 1 21.XL43 1.116 | —0.977
210405 6.2 27.1X.43 1.180 | —0.718 1.X.43 0.947 | —0.741
. 2114035 74 24.X .43 1.072 —o0., 781 3. X143 1.163 —~0. 80§
214524 7.4 25.X 43 1051 | —0.944 2 X143 1.061 | —0.958
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128 . 'naBa rtTperhs

§ 8. 3aBucumocts thakropa H36GMPATENbHOTO OCNAGNEHHS OT LBETa 3BE3N

O6patuMcst K PacCMOTPEHHIO 3aBHCHMOCTH (bakTopa H3GUpATENLHOTG
ocnabneHns OT 1BeTa 3Be3[. '

Jls1 BbISACHEHHSI, B OCHOBHOM, KAUeCTBEHHOH CTOPOHE! 3TOH 3aBHCHMOCTHE
[IPOH3BEJIEM COOTBETCTBYIOLHE DACYeThl, OCHOBBLIBASCH HA TeX ¥Ke CXeMaTH--
YECKHX NAHHDBIX, 4TO M IpH paccMoTperdH 3bpdekta Pop6ca. Byuem
HCXOMUTDL H3 NPHHATBIX HAMHU JAHHBIX O DACIpe/ie/leHHH SHEPTHU B CIeKT-
pax sBesn (§ 2), Tex Ke NAHHBIX s CIEKTPATbHOH IIPO3PAYHOCTH aTMOC-
depr p(w,d) M CHEKTPATbHON UYBCTBHTENBHOCTH HAlleH amnmaparyph-
6(2). Ind THX MAHHLIX BBEIYHCIAEM TEOPETHUECKOE 3HAYeHHE BHEATMOC~
(epHbIX IBETOBHIX JKBHBAJEHTOB B 3aBHCHMOCTH OT TeMIepaTypHl;, BBOAS

CHOB2 MOHATHE JeHCTBYIOIIEro MOTCKa woi(X) (11, 1, § 7).
loy '

[ w2 ax
A W,
o =—25log =" — — 2,5]0p —, (69)-
fegg Wos .
[ s (yan
A1 )
TAE HHAEKC «1» OTHOCHTCS K XKEITOMY, a «2» K CHHeMY (uIBTpaM,
3nauenus (akTopoB ocnabileHns HalgeM Mo (hopmyue:
2%

[w@p @, o)dr

ai(¢p w) = —2,5log i

p ) (70}
[ wiax
i
a (axTophl H3OHPATENLHOTO OCHAGICHHS — KAK PasHOCTD:
(cor ) = ay(cg ) — &y (coy ©). (71}

PesysnbraThl BeuHCTeHHE NpHBeneHsl B TaGiune XXVII.
Tab6auua XXVII

CnexTp B3 B5 B8 B9 A0
o o | —1"274 | —1"133 | —1M025 | —0™894 | —0™y49
m m m m m '
0.00 CM, e 0.378 1 0,367 | 0.355 | 0.345 | 0.333
G 0.122 0.122 0.122 0.122 0.122
% 0.256 0. 245 0.233 0.223 0.213
0.58 cm. O 0.416 0. 402 0.392 | 0.3%0 0.370
yye 0.141 0.141 |, 0.141 | 0©.141 0.141
o 0.275 0.261 0.251 0.239 0.229
1.82 cMm. % 0. 494 0.481 0. 467 0.454 0. 443
o 0.182 0.182 0.181 0.181 0.181
« 0.312 0.299 0.286 0.273 0.262
4.50 CM. %o 0.648 0.648 D.630 0.615 0.600-
O 0.268 0,268 0.268 0,267 0.267
3 0.396 0.1380 0.362 | 0.348 | 0.333.
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Mer BHZEM, uTo (aKTOp OCNAGNeHUst IS KeAToro ¢uiaprpa (ex) Npax-
THUECKH He 3aBHCHT OT CIeKTpajipHOro Tuma. Jlas cHHero xe (GHJIbTPa, a
CAe[0BATe]bHO H AJis M3GHpaTeJbHOTO ociabieHusl 3Ta 3aBHCHMOCTb BEChb-
Ma 3HauHTelbHa.

3nauenns (akropa H3GHpaTeNbHOro ocnabieHusi ¢, B 3aBHCHMOCTH OT
HBETOBHIX SKBHBANIGHTOB ¢o, NPUBEIEHBI (/s PasjHYHBIX COJAEpMKAHUA BO-

JAsTUBIX NapoB ®) Ha puc. 45. ' id

300 .

=

a.200 ., , . ,

-0700  -g80  -0900  -1000  -1%00  ~1200 c -1300
]

Puc. 45

O6pamaer Ha ce6st BHHMaHHe, 4TO Uil HHTEPECYIONIero Hac AMarasona
cnextpos (B5—AOQO) 3asucumocth @ (c,) TNpakTHYECKH JHHeHHa, T. e. rpa-
JIHEHT 3THX KPHBHIX, — Yy2Ke HEOJHOKPATHO BCTpeuaBINAsics HaM BeJIHYHHAa
Y = dot/dc,—He 3aBUCHT OT Cy. :

Jlajiee MBI BHAMM, 4TO 7Y 3aBHCHT OT NPO3PAYHOCTH aTMOc(epH—pas-
JIAYHOIO CONEpIKAHUSA BOJAA- y '

HBX mapoB w. Jlaa cpen-

- 9130

nux 3Besq B3 — AO mo-

- 8120
lel{aeM CJIeﬂleHlee COOTHO' . /
HeHue - 0110 +

- 0400

~ 9090

0.00 CM — 0.080
0.58 — 0.088 - 5080 T T y ™
1.82 — 0,100 20 1.0 20 39 40 W 5
4.50 — 0.120 )
Puc. 46

3aBHCHMOCTL MeXAy Y ¥ ©
wnocrpupyercs puc. 46.

[Tockodbky H3MeHeHuss o Jexar gasg Kano6uiu B mpepenax 0.5—2.5
CM., TO NPeANoJIoXKeHHe 0 NOCTOSHCTBS Y JONYCTMMO B IEPBOM NPHOGAHMKe-

9. dLodbob Sudtmgoed. mdlghg. dopm., Ne 14
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Ceniny bt . - q :
Hﬁ‘ﬁ,l' TaK KaK ero KoJefaHus He BRIXORAT 3a Iipemefisi =+ 0™01, a mpu Ha6mo-
feryiy 3se3n B8—B9 mam BoOGe HeGOMBIIOr0 WHTEPBANA  CNeKTPAJbHBIX
IIOJIKACCOB, Y MHOXHTCSI Ha HeGOJIBIIYIO PA3HOCTh LBETOBBIX SKBUBAJEH-
_'rosi[;’,()gpmyna (18)]. Tlpu mpenu3HOHHBIX HAGSIOXEHHSIX 3B€3J B HUIEPOKOM
COCKTPAMBLHOM HHTEpBasle NPEATNOJOKeHHe O IOCTOSHCTBE v OYAeT upeBaTo
Y& HEeKOTOPO# MoTepell TOUHOCTH M CTAaHOT PedNbHON mpobreMa ydueTa H3-
‘MEHEHH{ Y B 3aBHCHMOCTH OT COCTOSIHMS atMmocephi, :

Ilepefinem x Bompocy 9KCIEPHMEHTANBHOTO ONpeAeNCHHs TIpaHeHTa
v = det/de,.

3nech MOKHO HAMETHTDL CJIeAYIONIHEe CIOCOGhl: IPHMEeHSHH® PaCCMOTPEH-
HOTO BbIlle «METOMA BHUJNKH» AJS1 3BE€3M DPA3JMUHBIX KJACCOB, OGOGIIeHHbI
mvetoq CMapTa, MeTOH COCeHHX 3Be3[l M METOJ BHIPABHMBAHHS BHeAaT-
MOC(EpPHBIX 1[BETOBBIX SKBHBAJEHTOB. PacCMOTPHM MOCTeHOBATEILHO BCe 3TH
CITOCOOHI.

[Ipumerenre «meTofa BHJKM» OueRHAHO. Habaonas no o6e cTOPOHHI OT
MepuIMaHa HEeKOTOpYI0 TIpynmy GJH3KO pACHONOXKEHHBIX JAPYr K APYry
3pe3j], ¢ BO3MOXKHO 6ojiee pasjHUHLIMH IIBETOBLIMH 3KBHBAJCHTAMH, HaRLeM,
KaK 3TO M3J1aTajJoch yXe B CBOEM MecTe, He TOJBKO ¢¢ STHX 3Be3j, HO H
CCOTBETCTBYIOIIHe UM 3HAUeHHS (akTopoB ocnal/ieHHsi, OTHOCHINUXCH K MO-
MEHTAM NPOXOXKJIEHHS Yepe3 MepHIHAH. 3Has ¢o, NPHUBOAMM BCe 3HAYEHHS
thakTopoB H3O6HPaTeNILHOTO OCNaGIeHHsT K OJHOMY MOMEHTY, HOCJe 4ero Ha-
XOXKJeHHe y = da/dc, yXe He mpeiCTBajsieT HH MaJeiimero Tpyna. [pu
AOCTATOYHOM KOJHYECTBe 3Be3ll, JieXKaluxX B OOJBIIOM HHTEpBaje ¢,, NO-
JlydaeM BCIO 3aBHCHMOCTb & = f(¢,)-

Cronk e OueBHAHO M NpHMeHeHHe 0GoGueHHoro ™MeToga CMmapTa
{§ 7). B paccmMaTpupaeMOM ciygae HeOGXOLUMO, OJHAKO, B3ATh MADBl 3BE3
¢ JOCTATOYHO DA3JIHYHBIMH LBETAMH. _

Has crioco6a coceHUX 3Be3N HIeATbHBIM OGHEKTOM HAGMIONCHHS SIBJs-
©TCSl JHBOHHAsS 3Be3[Ja C KOMIIOHEHTAMH pPA3JHUHBIX CHEeKTPaNbHBIX KJIACCOB,
HAXOJAKMHCH HAa TAKOM DACCTOSIHHH, 9TO MX MOXKHO PasfelbHO HaBJIoHaTh
‘Ha 37eKTpohOoTOMETPE, T. . MMEIOLIUMH DPACCTOSHHE TOPSAKA HECKOJNbKHX
MHHYT JYTH. '

O6Gosnavast uepe3 ¢y M ¢, BHeATMOC(hEpHbE BETOBhIe 3KBHBAJEHTH!
006eHX KOMIIOHEHT M TIOJIaTasl, YTO PA3HOCTBIO HX 3eHHTHBIX PACCTOSTHHMH MOXK-
O npeHeOpeub, HMeeM i MOMeHTa HabNIOfeHusT ¢

(2 D=co+ ety ce)F(R) }
ey (20 B=cp2 +alt, cu)F ()= cog + {a (s cop) + ¥ (Coa— o) }F (2)
BBuay HeBO3MOMHOCTH IOJyYeHHS OfIHOBpeMeHHbIX HalmioJeHult oGenx
3Be3/L, O/[HO M3 HHX JOJIKHO ObIThL PeAyLIHPYEeMO K JPYroMy NOJb3YSCh () H K-
TWBHO I Junuei Byrs [§ 37, dopmyna (38)], uto B xaHHOM cayuae oGecr
TleyHBaeT HeoOXOAMMYIO PEAYKIHIO CO BCEIO CTPOrOCThHIO.

Beraurast ypasuenust (72) omHO M3 APYroro, mojyyaem:

(Cor—Ca) T Yo — o) F() =6, ) —¢i(z, 1) (73

Wumesn pan naGmoneHu#i IByX 5THX 3Be3J, a CJEAOBATENbHO M DAL ypas-
HeHHH (73), pemaem HX mo cmocofy HalMeHblINX KBAAPATOS, HAXOAA Kak
(Co =0y}, TAK M HCKOMOE 3Ha4yeHHe Y, COOTBETCTBYIOUIEE HHTEPBANY (Cogm=iyy).

(12
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FEcii nogoGpath NOAXOASLUIHE ABOHHDbIE 3Bes/bl NIPEACTBANICTCS 3aTPYA-
WUTENBHBIM, TO MOKHO OTPAHHYHTBCS NMOAGOPOM JIHIIb LOCTATOYHO  GiTM3KHX
38e3/1 (¢ paccrosunem nopsiaka 075 —-1°). Tlpumepamu nomoGHLIX map  sB-
JsTOTest XOTS 66l 41 % Oph, ©* u ©* Oriu 1. m. IIpn Henomb3oBaHuy nap O.1u3-
KIX 3Be3]] Bes ponieaypa o6paGoTKH OCTAeTCsI TOH JKe, UTO M IIPH HUCIOJb30Ba-
tuu geoiubix. CleflyeT, OJHaK0, UMeTh B BUAY, UTO B PACCMATPUBAEMOM ClIydae
‘MOJKeT 33KDACTbCA TMOTPEUIHOCTh, BbI3BAHHAS TEM, UTO 3HaueHHe Co(%, f),
pPeyIMPOBAHHOE K TOMY 3€HHTHOMY PacCTOSHHIO, Ha KOTOPOM wabaonanach
‘lepBas 3Be3/a, BOOGIIE FOBOPS, yKe He GyIeT COOTBETCTBOBATE TOMY COCTOA-
o arMocgepsl, IPH KOTOpoM HaGJioanacek nepsas 3Besia. Ho ecnn

‘ yuecTh, HTO 3@ T€ XK€ HEMHOTHE MHHYTLI, KOTOpbIe OTIAEJSIOT MOMEHTDI Hab-
mogenull o6eux 3Bes3l, (aktop ocnabieHds BPSUL MU CYIIeCTBEHHO M3MEHMT-
¢$i, CTAHGBHTCS OUEBHIHBIM, UTO H3JIOFKCHHBIH CHOCOO IONHOCTBIO NPAMEHNHM
W JUIS JOCTaTOUHO GJIH3KHX (COCENHUX), a HE TOJNbKO JIBOHHBEIX 3Be3J.

M3;10:KeHHble BBIIE CMOCOOR OCHOBBIBAIOTCH Ha HCHOJB30BAHHM CPaBHM-
TabHO HEGOMBIIOr0 uMcJaa 3Be3fl. DTO BjedeT ONACHOCTb BIMAHHSA CHydai- .
biX OTKIOHGHHI B DACIpPEeICTEHNH 3SHEPrHU 9THUX 3Be3J, OT HOPMAJBHBIX,
CPEAHHX snaveHui (cm. puc. 31).

OCTaHOBUMCS TO3TOMY ellle Ha OZHOM crocoGe, CROGORHOM OT YKa3am-
HOTO HEeJOCTaTKa. ‘ ‘

[lpi paccMOTPEHHH HALIEro HOBOTO METOJA yuyera OCJableHHs CBETa b
atmocepe (crp. 117), xoTophiil MBI HA3BAIH METOJOM BbLIDABHHBAHHUS BHE-
atMocthepHBIX 1IBETOBBIX SKBHBAJIEHTOB, NpPEANOJarajoch H3BeCTHHIM 3Have-
e y. JOMycTHM Temepb, YTO BMECTO TOUHOTO 3HAYECHHS STOH BENIHUHHbI MBI

fepeM JIHIIL HEKOTOPOe TPHOJHKEHHOE ero SHAuYCHHe:
7 =1— Ay (14
Tlpu srom, Kak M paublie, JONYCKaeM, 4T0 A MOJKHO CUHTATL INOCTOSHHDIM.
Torma ypasuenne (57) mpuMeT BHAI:
’ 1 i ! ! U
i Cox = €430 t)— (& (£, o)ty (60*"“50)}]:({*)'
| re ¢y, €cTh 3HaUeHMe BHeaTMOC(EpHCIo LBETOBCTO SKBHBANEHTA, MOTYIeH-
| HoTo co 3HauenHeM y =y'. [Jonaras crpasedJuseiM (99), HaxoZuM aHAaJo-
riuro (60):
! ' t
Co'x == Cos = NACy + Ay (6 — 60) F (%) (75)
HaGmonast 3Be3fly ¢ JIOCTATOUHO OTJIHUYHBM ILBETOM OT
ABeTa CTAHJApPTHON 3Be3Ibl NOBTOPHC Ha Pa3/]HUHHIX ¥, UMEEM,
Geps pasHOCTh ypasHeHuir (75):

A"o'* = — Anlc, + AY(CIO*“ ) AF(3) (76)

[Tonyuns MoA0OHbIE VPABHEHHS s BOSMOXKHO GOJBIIEro 4HCIA 3BE3J
(BOOGLIE TOBOPSI, B PA3JIMYHEIe HOUM), HAXOMXHM METOIOM HaUMeHBLINX KBaApa-
TOB He TOJBKO Acy, HO M TO 3HaueHHe Ay, a cefOBaTeJpHO M Y, KOTOpoOe
Ayulle BCEro COOTBETCTBYeT CPeJHHM yCIOBHAM Ha-
faionenul. UMeHHo B 3TOM 3aKJIOYaeTCs, KaK HaM Kaxercs, CyulecT-

BEHHO® NPeNMylIecTBO HacToaulero criocoba.
B clayuyae eclid y»e H3BeCTHO HCTUHHOE 3HayeHue LBeTa CTaH,[LapTHOﬁ

3Be3ibl, TO Agy=0 H CJle/0BATENBHO:
5'0* = Cox + Ay (C'O* - CO) F ({*)» ()
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OTKYZa, aHamorHyuo (76), umeem:

AC,O* =AY (clo* - ‘70) AF(Z*) .(78);"

OnbIT NpUMEHEHUS TOMBKO UTO H3JIOKEHHOTO MeTOAa omnpeaeneHns Ay
ycnmemno nposefied E. K. Hukounosoir [26] IIpH  ompeleNieHHH BHeart-
MOC()ePHBIX 3HAUEHHH GJlecKa 3Be3].

B Hacroswe# paGore MBI HCMOMBb30BANM JIMIIL  1BA NepBBIX crocoba..
Brugy ysocru cnexrpasnpsroro MHTEPBasla, OXBATHIBAEMOTO 3Be3ZlaMH Halleil
IpOrpaMMel, BKJIIOYAIOUIEr0 B OCHOBHOM, BCEro JIHIIb ABa CIeKTPaNBbHBIX:
HOLKJIACCa, IJI yBEPEHHOrO NPHUMEHEHHsI MeTONA BhIPABHHBAHUS BHEaTMOC--
(hepuBIX 1{BETOBBIX 3KBHBAJEHTOB GBLIO Gbl IKEIATENHHO HpOBefieHne  Crie-
UHATLHRIX PANOB NOTIONHHTENbHBIX HAGIIONCHHH 3Be3J pPA3JIMUHBIX  CIEK-

TPANbHBIX THNOB. BoJiplias 3arpyska WHCTPpYMeHTa HCKJIIOuaja 3Ty BO3MOX-
HOCTb.

Hrax, Mb Henmosb3oBany kak «MEeTO]l BUJIKU», TAK U 060BNIeHHbLE MeTOx"
Cwmapra. HeobxonuMble Habmofenns GhLiu BoMOMHeHs B 1941 . B Teue-
HHe 31 Mapra, a Takke 22 u 26 okTaGpS. [MonyyeHHbBle 3HAYeHHS (axTopos
ocnaGileHHs: NPHBEeHbl Ha PHC. 47, Ha KOTOPOM TOYKAMH [AHbl SHAYEHUS
{COOTBETCTBYIOLIH® «METOLY BHJKHY, a KPeCTHKAMH — 0606iIeHHOMY MeTONy"
CwMmapra. Ilpu paccmorpenun puc. 47 obpaiiaer Ha ce6s1 BHUMaHHE HaJH-
ulie Kak OBl ABYX MapaJleJbHbIX 3aBHCHMOCTeH C OJMHAKOBEIM HAKJIOHOM.
PeallbHOCTb 3TOTO KaXKeTCsl BeCbMa MaJslo BEpOSITHOH He TOJBbKO B BULY Ma-
JIOCTH HAIero HaGJIOAaTeNbHOrO MaTepHaja, HO U3 TeX coofpaxeHHit, 4yTo B
STCM CJIyyae NPHIIOCH Obl JONYCTHTb HAJNHYHE ABYX PA3JHYHBEIX MOCIEN0BA-
TCJALHOCTEH 3BE3J C CYIIECTBEHHO OTJIHYHEIM, HO 3aKOHOMEDHBIM IS KAXHOK
TOCNEeNOBATENBHOCTH paclpe/leleHHeM 3HepruH. MBI He uMeeM [ 3TOTO-
CeHuac HOCTAaTOYHO Cepbe3HbIX OcHoBamHi'. Cuuras, uTo 3TOT BOMpPOC Tpe~
Oyer npoBefeHHsl B HaJbHeflUeM CIELHANbHOTO. HCCJIeIOBAHHSA, MBI IIPAHA-
JIH ANy obliee 1Jis oGenX MOcie/0BaTeNbHOCTeH 3HaueHHe —O0M069—=0m07,.

ol
6.250 4

0,200

JolMy

0.450

T T T T
0.000 -0500 <1000 (, ~1See

Puc. 47

! B cBA3H C 9TMM HeGE3MHTEDECHO BCIOMHHTh HANJEHHYIO B MoCheHee BpeMs®
IrreHOM JHCKPETHOCTh B NOCAENOBATENLHOCTH (Cg, f) KOAOP-3KBHBAAEHTH — a6COJIIOT~
Hble Beawunnbl [57]. Opmako npuMeHeHHe pabor ATTeH a K HCTOAKOBAHHIO puc. 47 Mo~
HeT GuiThb OCYIMECTBACHO JHIb NOCAE AONOAHHTEABHOTO CNEKTPOBOTOMETPHUECKOTO aHa--
JH3a CNEKTPOB 3Be3l, HabMIOZaBIKXCA I TTE HO M. :
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«C KOTOPBIM M OLUIH BHINOJHeHB! B HacTosimell paGoTe pelyKuuM 3a usbupa-
“TesIbHOE OcTaGlieHHe cBeTa B aTMocepe.

CpaBrerye NOJYYEHHOTO 3HAYEHHs! AJsi Y C HaHAeHHBIM IyTeM pacyera
'(cM. BhHIIE), ITOKA3bIBaeT JOCTATOUHO Y/JAOBNETBOPHTENBHOe corjiache. Pac-
xoxgeHre nopsigka b0 % MozKeT paccMaTpHBAaThCd KAk  HE3HAUHTEILHOE,
"VMHTBIBAS CXEMATHUHOCTH TPOBOJIMBIIMXCS PACCYETOB.

Ouenky TOH MOrpelIHOCTH, KOTOPYIO MOXKET BHECTH HeJOCTaTOYHO TOU-
‘HOC 3HAvenHe y , HOJydYaeM U3 cooTHouleHus (77):

Acy, = coy = o5 =— Ay (o —c0) F(3,)-

Hs artoit Gopmysasl BuauM, uTo e HAGJIIOLATH MPOrPAMMHEbLIE 3BE3Jbl TOJb-
KO OKOJIO MepHIHaHa, TO OMKOKA B Y, HEe OTPA3HBIINCH HA XOPOIHEH CXONH-
MOCTH IOJiy4aeMBIX BHeaTMOC(epHBIX IBETOBLIX SKBHBAJEHTOB, NPHUBEIET K
"U3MEHEHHWIO LIHPOThI IBETOROH CHCTEMBI, & TaKXKe JACT HEKOTOPbIH XOJI, 34BHU-
ccawpi or F(3), a cienoBatensHo M OT 8. Takum o6pasoM M B 3TOM cliyuae
«MepH/iaHHble» HAOGMICNEHHsS] TafT ONACHOCTH BHECEHHS CHCTEMATHUECKHX
*OUIMOOK.

[Ipr mabmoneHNH OrPaHUUYEHHOIO CHEKTPATLHOTO HHTEpPBasa paccMart-
pusaeMble 3(pekTsl OyAyT CPaBHHTeNbHO HesHauuTelbHbl. Ho Bce e, mpu
sHaueHusX (Coy — 6,) A0 O™D W npH HaOGMIOIECHHH 3BE3N IO ABYX BO3AYII-
HBIX Mace, Ay He HO/DKHO mpeBbimuats = 0701, ecan TpeGOBATH TOUHOCTH

#0 BHEaTMOC(EPHDLIX HBETOBLIX KBHBAJEHTaX TAKOTO XKe mopsiaka. Ha ocho-
BAHHH 1IPOBEJEHHBIX BblLE PACCYETOB BHIHM, YTO NPENNOJOKEHHS O MOCTO-
SIHCTBE 3HAYEHHWST y dBJAAeTCS B Hallel paborte no 3Besnam B8—B9 eme go-
LIYCTHMBIM.

®apmyna (77) noxasblBaeT, uTO B KayeCTBe CTAHJAPTHON 3Be3[bl HAH--
‘Goee BLITOAHO GpaTh 3Be3Ny, HMEIOLIYIO Cp e/l HHU i LUBeT s H3ydaeMoii
TPYNTILI 3Be3]1, MOCKOJILKY TPH 3TOM yMEHDbIIAeTCsl BIUSHHE OUIMOKH B Y-

§ 9. Texuuka pepykuuii 3a uaGupareabHoe ociableHHe CBeTa B 3€MHOI
armoctepe

OcraHoBuMCs Tenepb Ha TeXHAKE PeAYKIMI 3a H3GHpaTelbHOE ocaabie-
HHE CBeTa, ocyilecTBJsieMblx no (opmyaam (1) u (18).

Cyuraem W3BECTHBHIMH 3HAYeHHe Y U BHEATMOCHEDHHIH I[BETOBOH SKBH-
BaJICHT CTAHAAPTHOH 3Be3HHl ¢,'. Ha ocHOBaHWM HaGMIOZeHHI TOCHemHENl
HAXOAUM rpauK Xoza (pakropa M3GHpaTeNbHOTo ociabuenust o(f, ¢,) B Te-
WeHue HouH (puc. 41).

Jlisi MomMenTa HaGJIOfeHHS] JAHHON MPOTPAMMHON 3Be3Xbl f, CHAMaeM

¢ rpadpHka  a(f, ¢,)—3HaueHWe (D AKTOpa HM3GHPATENBHOTO OCJHaBIIEHHUS
@ (fy, 0)—COOTBETCTBYIOIIEE 3TOMY MOMEHTY M LBETY CTaHJapTHOH 3Be3xHl
¢o. B 570 3HaueHHe HEOGXOAHMO BHECTH COLJIACHO ¢dopmyre (18) momnpasky
32 pasHGCTb IBeTa 3Be3f (co, — o), UTOOH TONYYHTh 3HAueHHe (akropa
H30MpaTeNbHOro ociaGJeHus! IS MPOrpaMMHOI 3Be3bl a(fy, Coy):

“(t*’ 50*) = “(t*’ )+ Y(CO* - CO) (79)

1 910 B paBHOH Mepe MOXET GbITh M NPENBAPHTEJbHOE 3HAUCHHE LBETOBOIO 3KBH-
BAaXEHTA CTaHNAPTHOH 3Be3fbl ¢ TeXHMKa peiyKuuil ocTaHeTcs H B 3TOM Cayuae TaKol
e camoil. Tosbko nosyyaTbes OYYT He WCTHHHBIE 3HAYCHHS Coqe A NPUOTMIKEHHBIE gy
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H CJefloBaTeNbHO: _ - :
oy, = c*((*) t*) - {“(t*’ CO) + 7(50* — ¢o) }F(Z*) (80y
tlo B mpaByio uacTh 3TOr0 BBIpaXKEHHs BXOAHT BHeaTMOC(epHBIH [BETOBOH
YKBHBAJIEHT NPOTPAMMHON 3Be3jHl ¢y, , ONpefieleHHe KOTOPOTO H SIBJAETCH
‘Hamelt sanavedl. [ToaToMy IPUXOANTCS HJIH HTTH METOLOM HOCJENOBATENLHLIX
NpHOJHKEHHH WM XKe HeNlOCPeJCTBeHHO peluaTh ypaBHeHue (80) orHocu-
TeJbHO ¢o, ' MepPBOM clyyae BHIHOCHM CHauajia HaOMIOJeHHBIA IBETOBOIL
KBUBAJIEHT TNPOrpaMMHOA 3Be3Abl L£O 3HaueHHeM (akropa ocnabieHus
a(t,, co) HalinenHoe npubnvXKeHHOe 3HAaueHWe (Y wuCHONb3yeM Uit Ha-
XO#IEHHsT IPHOJIMIKEHHOrO XKe 3uaueHus off,, ¢i) mo ¢opmyie (79). C sTum
3iaueHHeM JejaeM BTOpoe NMPHOJHKEHHe M HAXOAHM HOBOe 3HAueHue ci) C
KOTODLIM OMSITh HAXOAMM HOBOe mpubauxende o (t,, V). Ilpouecc mnosro-

be

pSIeTCH 10 TeX MOp, MOKa MNoJiydarolleecs # -0e 3HaUeHHe peAyKLHUH
Ay = o (te el F (3.
He OyaeT orauyathest oT (#—1)-ro npubamxenus va 07001, O6biuHO 6BI-

B4eT BIOJHE JIOCTATOUHBIM y3Ke TpeThe NpuOMKeHue. IIpumep nosyuenns
niearTMOC(PePHOr0 NBETOBONO 3KBHBAJEHTA 3ITHM CIOCOOOM TIPUBOJHUTCSI HH-
K,

Bo Bropoil rpatde npHBOAMMOl CxeMbl JaHbl 3HaueHHst Aa®™  HaxoiH-
Mbie 110 opmyJie:

Aa®™ =y(ci™ — ¢o),

rie
_ ch=c, Ry t) + A,
d
Ac™ = —{a(t,, co) + La™)F (3,)-
r [
ITporp. 38.: HD 144206 & (¢,, ¢'0)=07"193 ¢ (740 t)= —0m344
F(2,)=1.525 Aa® = 0m021 Ach = —(m294
Jara: 20% 41%; 16.09.47. Ao® =—+40.002 Ac® = — 0,297
Crang. 3B.: HD 222439 Aa® = 0.000 o, = —(0m641
o = — 07609
L — ]

Tlosiyuaronecss IPOMeXKyTOuHble 3HaueHuss ¢'o, U o (f,, V) He BBUIECHI-
BAOTCH.
Hpyrum, noxanyii Oosee yLOOHBEIM, IIyTeM SIBJSIETCS HEHOCPeJCTBEHHOE

pewenue yp. (80).
Coy = €y Ry B) — {“ (t*, co)+ Y ("0* - 50)) F({*)
OTHOCHTEJIBHO (o,

rae
1

R R cal

Cox =%(Z4> V) {ex Ruo 1) — [a(tss c0) —1v00] } F(z,), (81.}

Rt e T
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Snauennst GyHKuEE % (7,, ¥) 3aTabyIHupOBAHBl IS y=—07069 B Tabinu-
e XXVIII B 3aBUCHMOCTH OT MacC BO3IYXa, ,
TlonmpaBka Yyro sIBASIeTCSl NOCTOSHHOH JUJISL NAHHOTO NMEPHOAR, BHYTPH
KOTOPOTO o [OCTOAHHO. o S
- Ta6anua XXVIIL

FRs) * o ) FQGel #@e V)

1.0 1.074 1.5 1.116
1.1 1.082 1.6 1.124
' 1.2 1.090 1.7 1.133
1.3 1.099 .8 1.142
1.4 1.107 1.9 1151
L5 | 1.116 2.0 1.160

TipuMep BBIIOCA 3a aTMOcepy STHM CIHOCOGOM TOTO Ke HabJIoAeHHs
JaeTCsi HHXKe: ' o

[Tporp. 38.: HD 144206 a'(t,. ¢)=0.193 c, (7, t,)=—0m344
F(z,)=1.525 2(t,, co)—yco=0.151 [a(t,, co)—yc'o]F(z,)= —0m230
Jlata: 20° 41* ; 16.09.47 #(z,, Y)=1.117 om574
Cranj. 38.: HD 222431 o, = —0.641
£y = — 0.7609 '

3aKanuuBasl Ha ITOM U3JIOKEHHe METOJHKH DPEeLyKIUH 3JeKTPOKOJIOPH-
MeTpHUecKHX HabmofeHuit 3a usbuparesibHoe ocynablieHHe cBeTad, NepeXOiuM
K paCCMOTPEHHIO TOTO, KaK 3TH PEAYKIHH OCYIIeCTBJISANUCh B HACTOsIe#d pa-
6ore.

§ 10. Yuer nabupareabnoro ocinabuenusi csera B armocepe, BHINOJHEHHbI
B Hactoawel padore

Mupl yKe yKasblBadd BbILIC, 4TO K HOBOMY MeTOXy yuera ocnaGieHus
cBera B arMocdepe Mbl IPHLLIK JHlIb oceHblo 1943 roxa. [lo sToro Bpemenu
HaMH TOCJER0BATENBHO NPUMeHsIJINCh pasiuyHble, pa3o6paHnble BHIIE METO-
Jibl, KOTOpbIe OCTABJISUIMCH TI0  Mepe BRISICHABLIeHCS HMX HEOCTATOYHOM
Y AGBJIETBOPHTEILHOCTH, Bee 9T0 BHEC]0 3HAYHTENABHYIO NECTPOTY B METOLH-
Ky yueTa ociabaeHMsi cBCTa Ha TepsoM rane Haulelf pa6otel. Ilostomy ecun-
rTaeM HeGOXOAMMbBIM OCTaHOBUTLCS 3/lech Gosies TTOAPOGHO Ha 3TOM ee 3Tame.

B 1940 rony, xorza Besuch NpoOHble HAGMIONEHHs elle ¢ cepeOpeHon
ONTHKOI, MBI MONBL30OBAJUCL MeroaoM D yrs—ocpeauss moJydaiouigecsd,
5000ILe TOBOPS JIMIIDL NPHOMIKENHble, 3HAUeHHsT BHEATMOC(HEPHBIX [BETOBBIX
9KBHBAJIEITOB CTAHAAPTHBIX 3Be3Ji [JIsi COCeJHUX Houell. B KauecTBe CTaH-
JapTHBIX 3Be3]i ObLIH MCHOJNb30BaHbL:

©And, ¢ Per, ¢Per, vCyg, 57 Cyg.

B 1941 roay, nbiTasich NPUMEHHTh «METOJ BHUJIKH», Mbl YOeAHJHCh B He-
YACBJIETBOPUTENLHOCTY AaBaeMOl MM TOUHOCTH IIpH HCIOJb30BAHHH HEAO-
CTaTOYHO OONBLUIOrO yuchia Habawnenn.
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[IpensapurencHas cucrema 1941 roga 6uira TIOCTPOEHA CAERYIOUIMM 06-
pasoM. Mo NpHHSAIM JNISt BHEATMOC(EPHOrO IBETOBOTO SKBHBAJNEHTa CTaAH-
xapraoit HD 15318  (E? Cet) 3HaueHue, moNydyeHHOe IS HOYH ¢ NOCTOSIHHOI
npospavtoctbio (17X 1941 cm. puc. 40), a uMeHHO co= —1™200. C 1M
3HaYeHHeM OblLIH TIONYHeHHl [BETOBbIE SKBHBAJIGHTH PSINA APYTHX CTaHAapT-
HBIX, HabmioxaBmuxcest ognoBpemenno ¢ HD 15318. Haiinennble 3HaueHus
TIO3BOJIANH BBIHECTH 3a aTMOChepy H OCTaJbHble CTaHAAPTHble 3Be3ab. He yna-
JI0Ch CBf3aTh MWD nBe 3 Hux: HD 113797 (14¢vs) 1 HD 56221 ((64Aur)-
3HaueHus BHEAaTMOC(EDHBIX LBETOBBIX SKBHBANEHTOB 3THX 3Be3X  OBLIN
noayvennt u3 mabmiomenmit 29. III. 1941 r., korma mnpospausocTs Gbija
flocTosiHHa (uBMd B yrs, onpenesenHbie no o6e CTOPOHEI OT Mepuaxana,
coBnayy). Habnmonennss 370l HOUM OBUIM  MCIOMBL3OBAHET IJis BBEIHOca 64
Aur 1 14 ¢v, Kak MeTonoM B y s, Tak u 0606meHHbIM merogoM CMapTa.

PesynbTatet onpenenenufi ¢ paccMaTpuBaeMBbIX CTaHIAPTHHIX 3BE3J
(B cucreme 1941 r.) npusesens! B Tabnune XXIX. Ara Tabrnua TII0Ka3bIBaerT,
'ITO BHEATMOC(epHble LBETOBHE SKBHBAJEHTH, ONpefeJsBUIHECS 10 pasamy-
HHIM CT4HNAPTHRIM 3Be3JaM, XOPOLIO CXOASTCA MeXIy CoGOH, uto maer yKa-
3aHME HA OJHODOJHOCTb CHCTEMBI, MNOJYYeHHOH CO 3Be3gaMu %And, vy Cyg,
4 Lac, £ Cet, v Her, HD 151133, y HD 173370. Crangaprunie 14 ¢v, u 64 Aur

Ta6auua XXIX

% And=HD 222439 v-Cyg=HD 199629
m m
u o E? Cet 22.X — 1,261 no g? Cet 26X —1.,0
99
” 27.X —1.269 " 17.XI —1I.09I
,, 16.X1I —1.247 oo 4 Lac 18.VII —1I.097
» 17.XI — 1.246 m
oy co=-—1,096
Ce=—1,256 m
m +0 004
+ 0,011

HD 151133 v Her=HD 144206
j m
m no 4 Lac 30V —1,338
L.VII —1.190 oo v Cyg 18.VII = —1.325
(no HD 173370) ™
Co=—1".331
. %0.007

4 Lac=HD 212593 . HD 173370
10 §? Cet 17.X1 — 1,163 . mov 'Her 22.VII —x’f'267
u0 % And 31.VIII ~1.172 » 24.VIL —1.284
p” Byrs
Cp=—1,1588 mocr. .
+0™00 5 uposp. ’z.VI_I —I.272
Go=—1"274 -

=+0.009
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ITpononxenue tabmuusr XXIX

14 cvn=HD 113797 ] 64 Aut=HD 56221
m m
Merox Cuapra 29.II1 —1, 167 Meron Cuapra 29.JII —0, 749
Byis Byra X m
JI0CT. NpOsp. » i 178 HOCT. IpO8P. " —0.1757
m m
Cop=—1.172 Cp=—0.753
+0.006 =+0.004

He ObLIM HEMOCPEJCTBEHHO NPHUBA3AHB K JPYTHM CTaHAapTHBIM ¥ MOTJIH
HO3TOMY JlaTh HECKOJBKO OTJIMUHYIO cHcTeMy. Kak Mbl yBUAHM HuKe, 9TO
TPEAIIOIOKEeHHe 0Ka3aJI0Ch CIIPaBe/UIMBbIM.

8. XII. 1941 6pina nmpon3BefieHa YHUCTKA 3epKaJ, IMpHYeM [JIaBHOE mapa-
‘GoMUecKoe 3epKajo GbUI0 MPOMBITO KPENKOi a30THOH KHCIOTOH, KOTOpas,
KaK BBISICHHJIOCH TO3j(Hee, He Oblila Oe3YKOPH3HEHBO XMMHMUECKH UHCTOM.
TTocne NPOMBIBKH MBI OGHAPYXKHJIM ONpelelleHHOe NOXKeJTeHHe Hallei CHCTe-

- MBI Ha BeJuuuHy nopsiaka 01,910 OBIO  Cpady 3aMETHO IO [OKEJITEHHIO
HEMOCPe/ICTBEHHO HAGMIONaBIINXCs IBETOBBIX IKBHBAaNEeHTOB ¢ (%, £). [lpu-
meHenre mMeroga CmMapTa K craggaprabiM  3esgaMm: HD 15318 =E£% Ceti
B HOBOW, BBeleHHOH B 5T0 Bpems, crangaprHoil HD 38899 nano crepyromue
Pe3YJILTATHI:
HD 15318: ¢y = — 17092
HD 38899: ¢, = — 17140
[Tosyvennoe HoBoe 3HaueHuwe mist co HD 15318  (BMectro — 17200

TOATBEPAMJIO PeallbHOCTh NOKPACHEHHs! CHCTEMBI,

B 1942 r. Mbl YCTAHOBHJIH CJAEAVIOINUH, OKOHYATENbHBIH CHOHUCOK CTaH-
MAPTHLIX 3Be3J[, KOTOPHIH HCIOAL30BAJCSH HAaMH B JaldpHedmeM (Tabamna
’XXX). OcuoBHBle CTaHJAPTHBIE OTMEUEHBI 3B€3J0YKOH.

Ta6anma XXX

O6o3naue- \

HD e & 1900 2 1900 m | CrexTp (X1
15318 & Cet 24 22% 8 4 8 1' 4’,”3 I Bg —01?721
38899, | 134 Tau 5 43.9 +12 37 4.9 Bg —0.754
98664, ¢ Leo 11 16.0 + 635 4.1 Bg —0.728
144206, v Her 15 59.6 +46 19 4.6 Bo —0.838
199629 » Cyg 20 53.4 +40 47 4,0 Bg —0.644
222439, % And 23 35-5 +43 47 43 Bo ~ 0,790

Ta6nuia XXX nosicHennit He TpeOyer. OTMETHM TOJBKO, YTO B IOCHEA-
ueli rpade npuBeLeHB 3HAUEHHS BHeaTMOC(epHBIX LBETOBLIX 3KBHBAJIEHTOB
B cucreme «XIII», mosyuennoit ¢ ¢dorosnemernrom ®JI-2 npu npuMeHeHHH
OKOHYATEJILHO IIPHHATOrO HAMM METOJA ydyeTa aTMOC(epHOre ocaabieHMs.
ATy cUCTeMy MBI MPUHSUIA 32 OCHOBHYIO (CM. CJIEAYIOMIYIO IJIaBy).

C 8. XII. 1941 r. o 1. IX. 1943 roga MBI BeJiM ONpejeJileHHs I[BETOBBIX
3KBHBAJIGHTOB CTAHIaPTHHIX 3Be3Jl, NpHMeHsist 06o0ueHHbl Meron CM a p-
Ta u Merox D yra. Ilocnenunit — TOABKO B TeX CIydasX, KOTAA IIPo3pay-
HOCTb OKa3biBaJach COBEPLICHHO IOCTOSHHOR. 3HaueHuss BHeaTMOCQEepHbBIX
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 HBETOBRIX SKBHBAJICHTOB CTAHJAPTHEIX 3Be3[, C KOTOPBIMH 0C
'BLIHOC NPOTPAMMHEIX 3Be3f, IipuBeeHbl B Tabmune XXXIL

C 18 mo 29. VIII. 1943 IPOBOAHJIOCH  HCCHIE/IOBAHHE CIEKTPAJbHON
HYBCTBUTEILHOCTH (oTossieMenta PIJI-I, Bo Bpems KOTOPOTO OH OGHAPYKUIT
HECTaGiIbHOCTh KaK B OTHOIIEHHH LIBETOBOIL CHCTEMBI, TaK ¥ O6llell yyBCTRH-
TesibHocTd. Ha6monenus B ator TICPHON  BEJHCH CO cTaHgapTHeiMu HD
199629 n HD 222439. C 4. VIII NPUMEHSIICST yXKe HOBHI MeToj yuera oc-
nalJeHHs cBeTa.

1. IX. 1943 ¢orosnemenr ®AJI-1 Goix  cHAT u NOCTABJIeH HOBbIF
$3IJ1-2. BreatMocepHEe LBETOBbIE SKBHBAICHTL CTAHJZAPTHBIX 3Be3xk OI-
PEICMTTHCD C STOTO BPEMEHH HCKJIOUHTENBHO MO MOBTOPHEIM HaGJIORSHHSIM
POTPAMMHEIX 3Be3]l MeTOAOM BhIDABHHBAHUS IBETOBLIX SKBHBAICHTGH.
Hrs HD 222439 on okasancss pasweim —O0™790 G | IX. 1943 o 1. XIT

1943. nenons3oBanace sra craugapruas; craigaprias HD 38899 — ¢ 4, X.
1943, mo 12. 11 1944, C 21. 111, 1944 no 26. 1V. 1944 npuMeHsnach Kak HD
93664, tak 1 HD 144206. C 21. V. 1944 — ToBKO MOCELHSS. o

[epuon mabmogennit ¢ 1. IX. 1943 no 12. II. 1944, Bo Bpemst kKoTopOrO
TIBCTOBAST CHCTEMA GBI COBEPIIEHHO IOCTOSIHHA, OBUI HCHOJMB30BAH  Ilst
TIOCTPOCHHA OCHOBHOMH, (hyHAAMEHTAJNBLHOH CHCTEMBI HALISro KaTajnora no
HOBOMY METOLY BbIPABHUBAHMSI BHEATMOC(EPHBIX LBETOBBIX SKBHBAJEHTOB.

Bce ocrasnbubie, Kak npeasiaymue, Tak u MOCJIEAYIOLIHE TePHOIBI GbliIH
NpHUBEIEHbl K 3TOMY OCHOBHOMY MEPHOAY Hallero KaTaJora.

[Tocko/eKy B OCHOBHOM NepHOJe HCIIONB30BAJHCh HECKOMBKO CTaHAAPT-
HBIX 3BE3N, TO MPENCTABJAJO HHTEPEC NOCMOTPETh HACKOJBKO XOPOLIO CXO-
HATCH OJHH W Te JXKe HAGMIONEHWS, HO BbIHECEHHbIE N0 Pas3JHUHEIM CTaHAapT-
HLIM 3BE3JaM.

' Ocenpio 1943 roga B TeueHwe OKTSIOPA-HOSIGPS Mbl HMEJH ueThIpe HOYH,
KOT/a psi 3BE3L MOT OblTh BEIHeceH Kak ¢ HD 38899, tak u ¢ HD 222430
PesynpraTel aT0r0 BEIHOCA NMpHBeAcHH B Tabiume XXX,

Jlaugas Ta6nHIa NMOKa3blBaeT, YTO PasHOCTH MeXJy LBETOBBIMHM 3XKBHU-
BAJCHTAMH, BbIHECEHHBIMU C DasnuuHbiMH claHmapTHLIMH 3Besgamu, Tak
- MaJibl, UTO" 31eChb HET HMUKAKOH HaJ0OHOCTH NPOBONHTH KaKHe JHGO peiyK-
1k, MuTepecHo orMernTh Hasinyue HeGOMBIIMX CHCTEMATHUECKHX pasHocTel
MEKLY PasIHIHBIME IHAMH, KOTOPbI€ MOBHAMMOMY NDHXOAUTCS OTHECTH 3a
' cyer HeGOJbIIMX (DJIIOKTyalluil IlBeTa CTAHAAPTHBIX 3Be3fl. Tabmvua XXXI
AlaeT TPEICTaBIEHHe O TeX OCTATOYHBIX NOrPELIHOCTSX, KOTOPble MOXKHO OT-
HECTH K HOC/efHeH NpHYHHe,

B Tom ciyuae, Korja Mbl UMeeM HaGIIOLEHHS, KOTOpble MOTYT GhITh
OLHOBPCMEHHO BBIHECEHHl 110 OOEHM CTaHAAPTHBIM 3BesjaM, MpUYeM st

‘OHOM U3 HHX MBI 3HAeM TOUHOE SHAYEHHE (o1, @ APYras OTSrOLIeHa HEko-
T0po#l omuBKOH Acy,, HAM HEHM3BECTHOH, Mbl BCeria MOXKeM MPHBECTH BCe
HaOJll0leHus: K CHCTeMe MepBOi CTaHAaPTHOM, :
[lycTs uMeeM HaGJIOJIeHHe OLHON M TOH Ke 3Be3lbl, HO BBIHECEHHOH Mo:
asym cranfaptapim.  CornacHo (60) MMeeM, BCHOMHMHAs, 4TO NOCKOJIbRY
Aoy =0, TO

YIIECTBJASICSE

5'5)1*) =C0x
¢'8=co, — Acoan®
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Ta6anua XXXI

Iporpamum- HD 222439 HD 38399
Hble 3BE3pM | ¢ l N ¢ Acs
4.X.1943
HD 15318 | 0985 — oqfl718 0820 — o’?l7zo +c" 002
] HD 34863 1.680 —o0.838 | 1.500 —0.891 ~-0.003
HD 22920 | n.12z0 —1.265 | 1.089 —O. 267 | 40.o02
BD 15318 | 0.8g2 —o0.724 | 1.0I9 -—0.724 -+ 0.000
HD 34863 1.o31  —o0.893 | 1462 —0.893 0. 000
HD 15318 | 0803 —o0.7I1 1.388 —0.711 0.000
HD 37786 | 0.837 —1.012 | 1022 ~—1.013 “+o0. 001
4.X1.1943
gD 210222 | 1192 —o0.927 | 1.280 -—0©.919 —o0.008
HD 32633 | 0.504 —oO. 858 | 0.829 —0.854 —0.004
HD 34203 | 0.764 —o0.675 {0977 -—O. 669 | —o0.006
HD 35776 | 0.574 —0.663 0.967 —0.659 | —0.004
HD 35943 | 0514 —0.739 0.908 —0.737 | —0.002
2.X1.1943
HD giio4 | 1.271  — 0.860 | 1280 —o0.859 | —oO .o001
HD 51892 | 1.25I —o0.916 | 1.331 — 0.910 | —0 . 006
HD 51892 1.2§1 —0.920 | L.331 —0.915 | —0.00§
BD 33929 | 121 =—0.939 | 1.352 ~——0.934 | —0 . 005
HD 139082 | 06y —oO. 645 | 0.650 —0.641 —0 .004
HD 39773 | 0.635 —o0.782 | 1151 ~—0.778 | —0 .004
21.XL1943
HD 15318 | 1.070 —o0.717 0684 —o0.719 | -+0.002
HD 10300 | 0.884 —o0.765 0.608 —o0.76% ©.000
; HD 18633 | 1.200 —o.750 | 0.890 —-0.752 +0.002
, HD 33647 | 1.202 — 0.826 | 1.088 -—o0.829 | +0.003
j HD 36337 0.816 —o0.480 | 0955 —o0.482 | -o.002
t HD 38108 | 0827 —o0.789 1.063 —0.79L +0.002
| HD 38201 |o.784 —o0.314 | 1.070 —O. 816 -0, 002
| HD 38672 | 0.638 —o0.860 | r.001  —O. 862 | -+0.002
E HD 39662 | 0617 —o.605 | 1.017 —0.608 -+0.003
| !
|
|
! Bepﬂ pasHoOCTD, HMeeM OUeBHAHO!
i Aco, =P — ' = — Acosn®

Vimes psiA  MOAOOHBIX ypaBHenuii, HaiijleM Acoa H, CJIEAOBATEIDBHO, CMOZKEM*
NpUBeCTH Bce HAOJIOLEHHS, PHIIOJHEHHbIE CO BTOPO# CTaHAAPTHOH, K UCTHH-
HOIL cHcTeMe —— TepBOi. DTO CYIIeCTBEHHO B TeX CJydasx, KOrid OCHOBHas!
CTAH[APTHAS 3BE3J(d He MOXeT ObITh UCIONb30BAHA B TeueHHe Bced HOUH U

AIPAXOJLUATCS BBOJUTHL elle OAHY LNOMOJHUTENLHYIO CcTagapTHYIO.

BBHﬂy TOro, YyTO HAUIH HaOJIOAeHHST BHIIOJHAJUCE C ABYMA (pOTOBJIeMeH-'
TaMu, JaBacliuMH pasJauiHbie [[BETOBbIE CHCTEMBI, 4 TaKX6 BBHMJY TOTO, 4TC
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‘HaM — NPOMBIBKA
pasbopKu U YHCTKU

CTAHRAPTHEIX 3Be3f
38€3J B PA3JIMUHBIe

Ypessriuaiino ¢
cucremy. Pacemorp

'Hallla IBeTOBasl CHCTeMa I

CTH NOJYUEHUSI B nepnoe B

JIMTHBIE CHCTeMbl BHEaTMOC(
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PeTepneBana H3MeHEHHS M 10 JIDYTHM NpHYH-
PA3/IHuHBlE TIONIOXKEHHS (POTOIJEMEHTa [OCHS.
TPa, a TaKxKe BBHIY HEIOCTATOYHOH HaAewHO-
peM# BHeaTMOC(hepHEIX LBETOBEIX 3SKBHUBAJEHTOB
Ramu CMapra u Byrs, mu nosnyyanu pas-

€PHbIX IBETOBBIX IKBHBAJEHTOB IIPOrDAMMHLIX

3epkai,
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YUIECTBCHHBIM FIBJISIOCH CBECTH BCe HaGJIONeHHS B OIHY

€HHIO 3TOro BOIIpOCa NOCBfAleHa CIenymolLas riaasa.
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FrTABA YETBEPTAA

TNIPUBEJEHUE BHEATMOC®EPHBIX IIBETOBBIX 3KBUBAJIEH--
TOB K OJHOH CHUCTEME

, § L. OcHoBHBIE COOTHOILEHUS

BroJiHe 3aKOHHO IOJATATb, YTO BHeAaTMOC(hepHBE (DOTO3JIEKTPHUECKUE:
IIBETOBLIE SKBHBAJEHTH 06pasyioT waealbHYIO (DOTOMETPHUECKYIO CHCTEMY
[112]. Hedcrsutensho, adgderr [IypkuHbe y ¢$oTO3/MEMEHTOB OTCYTCTBYET.
B xopownx (OTO3JEMEHTax COOJMIOJAeTCSI CTPoras INPONOPIHOHANBHOCTD
($OTOTOKA [EHCTBYIOIIMM CBETOBBIM NOTOKaM. ¥ PaBHEHHE SIPKOCTH, BHOCHMOE
yennntenaem (ra. 1, § 3), mbo Jgexur 3a npejeiaMd TOYHOCTH H3MEPEHHH, .
+An6O MOKET JIErKO YUHTHBAThCs. [103TOMY OTCyTCTBYeT W omMOKa IHKaJbl.
Cle0BaTeJbHO, COOTHONIEHHS MeXy HBYMsT HCTHHHBIMH BHeaTMOCQepHbI- -
ME I[BETOBHIMHM 3KBUBAJEHTAMH OJHOH W TOH e 3Be3hbl AJsd  JOCTATOUHO
_GJIU3KHX [IBETOBBIX CHCTeM (OXBATBHIBAIOUIMX, NPAKTHUECKH, ONHY H Ty Xe
o6JacTh crnekTpa) 6yLer BhIpaxkaTrhCs clefylomel (HopMyJaon:

5(1 = 52) —+n4 fc“) =94 Pc(z)
rie, cjaegoBATeNbHO, (1)

p=1+f

HafineM cooTHOHIEHHe MeXAY BHeaTMOC(EpHBIMH IIBETOBHIMH 3KBHBA-
JISHTAMH HEKOTOPOU 3Be3/(B, TOJYYEHHBIMU B ABYX Pa3JUUHBIX CHCTEMAX.

[Ipeanonoxum, uto 06e 3TH cHCTeMbl (KOTOpble MBI ofo3HaunM [1] u
[2] ) Oblmu moNyueHB! ¢ PA3MUUYHBIMH (DOTOIIEMEHTAMU H PAsJUYHBIMH XKe
CraHgapTHBIMH 3Be3ZaMH, BHeaTMOC(epHBe LBETOBHIe SKBHBAJEHTH KOTO-
puix oTsiromensl omubkamu A u  Acd®. Torma ans onHOE W TOR XKe-
spe3fsl GyaeM umersh, yuutbisass (1) u (61) [ra. III, § 7], cienyomue 3Ha-
UeHHsI BLIHECEHHBIX 34 aTMOC(epy IBETOBEIX SKBUBAJECHTOB:

i 532)' — 6(2 6(2)71(2)
& = o)+ fol — APy
OTKYZHa:
Aco,' = cf)— ¢ = n 4 fel' — AcPn® + pAPp® (2

Dt1a dopMyJsia U JaeT HCKOMOe COOTHOLIEHUE.

Hmest pocTaTouHO® YHCJO0 OOMWX 3Be3] HaOJIOJeHHBIX KaK B ONHOM, Tak
M B APYrof cHcreMax, MoxeM o0pasoBaTh DsJi YCJAOBHEIX ypaBHeHuit (2),
pellidsi KOTOpble HaliIeM Bce HeuseecTHhe #, f,AcY H pAclY, a cmenosa-
, TesbHO, corsiacHo (1) p u Ac’. HeoGxonnuMmbiM yeloBHeM SBJISETCS, YTOOH 7
OLIH KOCTATOYHO Pa3THYHEL.

Bonpuioe 3nauenve popmyssl (2) saknwouaercss -B TOM, 4TO HOMHMO
ofecnieyeHnsl B3auMHOH penykumu cucreMm (1) u (2) , sra dopmyna naer
BO3MOXKHOCTB, onpefenus nompasku Acl) AclY, nocTpouTh OKOHUATENLHBIE-
q)yHaameHTaanme cuctemsl (1) u (2). Hp H 3TOM nepexom K LBe-
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TOBBHM 3KBHBAaJEeHTAaM B 3THX cHcTeMax oT cucrtem (1Y
M (2) ocyuwecTBASEeTCH NPOCTeHITHM BHUYUCIHTENbHBM
nyrem no (GopMmMyJam:

40 = 4+ addn® i=1, 2

iea Kaxol-nu6o mepepaGoOTKH HAaOGJIOLATEALHOTO M a-
TepHauama.

Crenyer Takke 0co60 TMOMYEPKHYTh, UTO, KAK NOKA3EBaeT (2), npuMe-
YIGHHE ITPOCTOl PeLYKUHMOHHON opmyJisl (1) BO3MOXKHO v b RJAS ¢ Y H-
LaMeHTANbHBIX CHCTeM. Jlis cHCTEM He BbIBepPeHHBIX, B CMBIC]e
OTCYTCTBHST CHCTEMATHYECKHX OIUMOOK, MOJb30BaHHEe 3TOH (POpMYJIOH Hesa-
KOHHO H OHA NOJDKHA OBITh 3aMeHeHa, B cyuae IPHMMEHeHHs] MeTOAa CTAaHAap-
THBIX 3Be3fl, popMysiofl (2) unu dopMynoi:

o = n 4 pe) + KU (%) — KO F () 3)

B cjy4Yae HCIOJB3OBAHHS CPeAHUX (PaKTOpoB ocnabieHus cBeTa H Haboge-
Hu# 0KoJIO MepuanaHa (cM. rit. I, § 4). K comxanenuio Ha 3T0 06CTOSTENb-
*CTBO JI0 CHX NOp He 00pamaioch JOJKHOTO BHHMAaHHS.

FHanGonee BaxKHBIM YacTHEIM ciiyuaeM (GoOpMynel (2) aBisercss TOT, KOT-
Ia OfHA M3 cHcTeM, Hampumep (l)—pysgaMmenranpHas, T.e. AV =0 wu,
crenoBartensho, ¢f) = cf). B stoM ciyvae Qopmyna (2) mpuHEMaer OveHb

{ IPOCTOH BUJ:
i = n+ el -+ pAdi® *

§ 2. Pazanunbie mepHoabl HAGMIONEHHI 1T WX PeJyKUHA K OCHOBHOH, dyrma-
MEHTAJBHOU CUCTEME

Jns npuBeneHds Bcex HalX HaGMOAeHHI K OLHON CHCTEMe MBI BOC-
Nob30BaNKNCh (POPMYJIOH (4), NPHHSB 32 OCHOBHYIO CHCTEMY —— (byHIaMeH-
TAJALHYI0 cucreMy ocend 1943 roma. Kak Ml 3HaeM, sTa cHcTeMa ObLia MmoJy-
geHa ¢ thorosnementoM PIJI-2 P NOMOUIM H3MOKEHHOTO BHIIE METOxd

© yuetra H30HpATeNBHOIO OCJHa0NeHHs CBeTa BHIDABHHBAHMEM BHeaTMocdep-
(BIX [BETOBBIX 3KBHBAJCHTOB 3Be3/I.

B npensinymiedi riaBe Mbl yKasblBaJH, YTO 3HAUEHHS BHeaTMOC(epHBIX
" IIBETOBBIX JKBHBAaJEHTOB NPOTPAMMHBIX 3Be3/l, HAOMIOLABILIHXCA B PA3JHUHBLY
TICPHOJB!, KaK NPaBUJIO, CHCTEMAaTHUeCKH pa3inualoTes Mexay coGoit. Mcrou-
HHKaMH 3THX pPAaCXOXKJeHH# ABJSIOTCA, KaK OWWOKH B  HPHHATHIX
'BieaTMOC(EePHBIX  IBETOBBIX 3SKBHBAJIGHTAX ~ CTAHAAPTHBIX 3BesJ], TakK
OLITE MOKET, H PeaJbHble U3MEHEHHS 1(BeTOBOH cucTeMbl. MBI yiKe OTMeuasu
JiB& BO3MOYKHbIE NMPHYHUHBI MOCJAEAHHX. JTO — H3MEHEHHEe CNEeKTPaJbHOH OT-
paKaTesbHOM CIIOCOGHOCTH IVIABHOTO 3epKasa MOCHe ero MPOMEIBKH a30THOM
KHCJIOTOH M BJUSHHE BO3MOXKHOI HEPABHOMEPHOCTH CIEKTPANBHOH UYBCTBH-
TEJBHOCTH N0 TOBEPXHOCTH (pOTO3NEMEHTa NPH MEepPecTAHOBKAX IMOCHEITHETO.
Mul He TOBOpHM, KOHEUHO, O CUJIbHEHINTHX W3MeHeHHAX W3GHpaTeIbHBIX
CBOHCTB annaparypsl, HMeslIHx Mecto B 1940 rofy u3-3a crapenHus cepe6-
peHbIX 3epKas peduieKTopa, KOTOpbE TOrAa ellle He ObITH aJIOMHHHPOBAHBL.
-Henpss a priori orpuumaTs U BO3MOKHOCTH HeGOJBIIOFO CE30HHOTO XOAa L(Be~

“TOBOH CHCTeMbl 3a CUeT TeMNepaTyPHOH 3aBHCHMOCTH CIEKTPaJbHOH {Ipos-
_pausoctH cBeTo(uabTpoB. :Ho sror a(dexr, eciin oH u cyuiecTByeT, HOBUIH-
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MOMY COBepIlleHHO He3HauuTeleH. Mbl He MMeJNH 10 CHX IOP BO3MOMKYOCTH
TIPOBECTH ClelMAJIbHOS HCCJIeJOBaHHe JaHHOrO s(dexra. B cpsisu ¢ 3TuM
CllelyeT OTMETHTb, YTO Hallla OCHOBHAS (YHAAaMEHTANbHAS CHCTEMa, OXBAThi
BaloIlas oceHb-3uMy 1943/44 r., He nokaspiBaeT HHKAKUX CJIEJOB CE30HHOIO
xoja.

[ToMEMO NepeyucaeHHBIX NPHUMH OCTaeTCs TakkKe BJIHSHHE HEYYMThi-
saplierocs Hamu adgpdexkra Pop6ca, Ha YTO MBI y¥Ke HEOJHOKPATHO yKa-
SHIBaJIH. :

B rabmune XXXII npusefensl cseleHHd O BceX IEPUOJAAx, Ha KOTOphie
Ouly pasbuTel Haiw HabJjrofeHnsd. B nepsoli rpade paerca IpHHATOE HAMH

] 0Do3HayeHHe JAHHOTO TEPHOJIa H COOTBETCTBYIOIeH emy cHcTeMsl. B ger-
BepTod rpade-—BHeaTMoC(hepHbIE LBeTOBOH 3KBUBAJEHT CTAHJIApPTHOH 3Be3-
Jibl, TPHHATHI IpH 00paboTKe NAHHOTO NepHofa; (3HAUeHHS L[BETOBBIX IKBMH-
BaneHToB B cucreme «XIIl» npuBeneHBl JUIsT OCHOBHBIX CTAHNAPTHHIX 3Be3/l
B rabaune XXX; i III, § 10). 3navenue mocieqnux Tpex rpag Oymer pac-
'CMOTPEHO NTO3JHee.

Tabauna XXXIT

O603H. CranjapTHas , dop-
wepHoma Mepuon sBesg.a o | Syxmy| BEC Myfa
I 11.VIl.40 4.XI .40 Pasanugsie m - 1.0 | -
II 29 11141 19.IV.41 HD 56221 —0.753 __o’floz7 2.5 1 (24)
" 30 V41 20.VI.41 HD 151133 —1.190 0.022 5.0 1 (23)
11 1.VL.41 24.X1.41 Pasanumnie |(cM. ¢tp. 189)] ©.020 5.0 (s)
v 8,XIL.41 12.1{1.42 HD 38899 —1.140 0.014 | 100 ©
AY 10.01.42 20 [V.42 HD 98664 —1I.061 — 5.0 | (16)
; " 27.0111.42 24.1V.42 HD 144206 —~1.178 —_ s.ol (1p)
| VI 18.V.42 4.V1L42 | HD 144206 —1I.107 0.028 2.5 | (10
» VII 11.Vil.42 6.1X.42 HD 199629 —1.000 0.023 so] (6)
VIII 7.1X. 42 13.1X.42 N —1,007 5.0 )
" 16.1X.42 11.X.42 HD 222439 | —r1.157 | %°9%* | 350l (%)
IX 11.XIL42 2611 43 HD 38899 —1 ., 140 0.017 | 10.0 (8)
X 9.11.43 7.111.43 HD 23324 —1.239 — sol (18)
» 25.J11.43 9.1V.43 HD 98604 —1.008 _ 50| (19)
XI 6.V.43 4.VIIL.43 | HD 144206 —1.167 0.024 5.0 | (20)
X1 s.V1II.43  31.VIIL.43 | Pasmuqnbie — 1.0 | ~—
XIIE 1.1X.43 30.X1 43 HD 222439 ~—0. 790 — 100 | —
4.X.43 12.11.44 HD 38899 —0.754 — 100 | —
XIV 19.01V.44 26.1V.44 HD 98664 —0. 668 — 5.0 | (21)
19.1V.44 - 23.VIL.44 gg 144206 -0.782 0.023 5.0 | (22)
29-1V.44 222439 —0.734 2.
XV 15.VIIL44  16.VIIL44 » —0.734 0.022 5.(5) (2%)
” 13.1X.44 20.X.44 " —0.734 0.022 5.0 1 (26)
XVI 14.X[.44 16.X11.44 » —0.629 0.016 | 100! (27)
. » HD 38899 —0.577 — 501 (28)
XVII 7.11.45 4.IV.45 HD 98664 —0,551 0.015 | 100 | (29)
XVIII 12.X.45 22.JI1.46 HD 222439 —o0.609
» HD 383899 | —o. 573} 0.024 | 5.0 (30)
XTX IX.46 ey | HD segss | —oidd '
22.JX. 1 . 2224 —0.62
P - 9 11L47 gg 3883% o 59?} 0.019 | 100 (31)
7. -4 18.IX. 14420 —0.6
. o 7 47 Eg 2§;‘439 o 633 0.018 | 100 (32)
. 9. 16.X1, 11.J11.48 222 —0.6
47 1154 HD 38@3 09} 0.026 | 25| @3
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YyeTBEepTasd

3YJIbTaTH:

. I —XIII
VI - XIII
VIII— XIII
IX —-XIII

L.

IV — XIII,
VI — XIII,

YeHHE 3THX NEPHOLOB.

X _ o™
*
+0.
(X _ o
¥ Fo.
cXI _
* %o
M _g
*®
+0.

c{,i‘“'l’=°'r'349 4+ 0.988¢

356 4 0.932
031 =+ 0.029

.278 4 0.956

040 = 0.035

. 347 + 0.949
. 026 =+ 0.026

. 24§ -} 0.946

016 + 0.017

Hns ofecneveHust HafleXXHOH PeAYKIMH K OCHOBHOM cHcreMe, HeoGXOnH~
*MO HMeThb NOCTAaTOYHO® YHCIO OGUIMX 3Be3f, ]
TdK U B penyuupyemoii cucremax. Ms nepuonos Gosee pammmx, wem XIIT,
3TOMY YCJIOBHIO yIOBNETBOPSIIM TOJMBKO clienyiomue nepuonsl: 111, VII, VIII
‘H IX, nasuwme no 48, 51, 54 u 55 ypasuenwuii (4), cooTBecTsenHo. Bce 5TH
TEPHONBI OTHOCATCS K JISTHHM, OCEHHMM M 3UMHHM MecslaM. DTO NOHSATHO,
nocromeky 3Besabl cuctemul XIII Habmoganuch, B OCHOBHOM, JIHINBL OCEHBIO-
1943 rona. HckmountensHo HeGnaronpusiTHas /st HaGMIOJEHHE suMa
1943/44 r. He mosBoMHIA NMOJYUNTb HEOGXONMMBIE [AHHBIE IS penykuni
OCTaJIbHBIX MepuonoB (mpemmectsyiouiux XIII-my).

Peuenne MerogoM HauMeHbLIMX KBAAPATOB YCIOBHBIX ypaBHeHHi1 (4)
Aast ykasawpix Bbie cucrem III, VII, VIII u IX mamo cuenyomme pe-

HaOJIONaBHINXCY KAaK B 3TO,

W+ o sy
ko (©
VIII
IS
o)+ o @

B stux dopmynax nop 3HayeHUSIMH KO3(D(HLIHEHTOB NOAMHCAHBE MX
CpejiHye OIIMOKH, KOTOpbie BecbMa 3HAYHTENbHBI H JaXKe CTABAT NOL COM-
_HeHHe PeaNbHOCTh Pa3Huuil KO3(POHIHEHTOB AJIS PasHLIX MepHOIOB (Kpome
-neprofia III, o peanbHOM OTJIHUMM LBETOROH CHCTEMbI KOTOPOrO MBI YXKe To-
/BOPHJH Bhille). MBI He MOCUHTANH, TEM He MeHee, HEOGXOAHMBIM OCPEIHATh Ka--
KHM-JI160 06pasoM 5TH KO3((UUHEHTBl H NPHMEHHJH 1M PeXYKUUH . Heno-
‘CpeicTBeHHO nosivienHble GopMynsl (5)—(8). IMoassysc, sTuMH popMy.ia-
mu, Mbl npuBean K cucreme (XIII,) Bce naGmiomenust cucrem III, VII, VIIT
u IX. IMonyuennas cucrema, oGbenuusiomas kKak ocHopuywo XIII, tak m pe-

" AyUMpOBaHHbIe K Heli TeDeuHCJeHHBle BEIIE CHCTEeMBI, GblTa 0603HaueHa KaK

C 310it 06BETHHEHHOH CHCTEMON UMENH NOCTATOUHOE YHUCIO OOLIHX 3Be3
cucteMmul IV (39 3Bean) u VI (6] 3pesna). Pelienne yCJIOBHBIX ypaBHeHUH BH-
‘na (4) Rano crenyiolihe pelYKIHOHHLIE (GOPMYJIBL:

G + 0.014n ™) O

cgllh):o'flzoo + 0,970 YD + 0.0319 (VD) (10)
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Ons nepronos V u X yucno 3Be3fn, obmux ¢ cucremot XIII,, 6suio me-
JOCTATOYHO IJIsi HE3aBHCHMOTIO MMOJYUYeHHsT COOTBETCTBYIOUWIHX PENYKIHOHHHIX
¢opmya. [Iast sTUX mepHOIOB He OBLIO, OXHAKO, HUKAKHX OCHOBAHMI mpef-
M0JIaraTh, YTO MX LIBETOBHI® CHUCTeMbl OTaHyYarorcs or cHereMm IV m 1X, coor-
BeTCTBeHHO. JleficTBUTENBHO, IIPY Mepexofie OT MOocAemHHX cHcTeM IVRV v
ot IX ¥ X dorosneMeHT He MeHSJICS U 3epKajla He MpPOYHILAJNCh. B aToM
caAyyae CHCTEMAaTHuecKasl PasHOCTh IIBETOBBIX 3KBHBaJeHTOB cucreM I[V--V
i IX—X MoXeT BO3HHKHYTh, B OCHOBHOM, 3a CYeT OIUMOOK B NPHHATHIX LBe-
" TOBBIX PKBHBAJIEHTAX PA3JHUHBIX CTAHAADTHBIX 3Be3], IPUMEHABIINXCH B Te-
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[loxaxewm, 4To ecnu HaM H3BeCTHA HCTHHHAsS PAasHOCTD BHEaTMochep-
+HBIX IIBETOBHLIX 3KBHBaJICHTOB CTaHAAPTHBIX, H €CJH IBeTOBas CUCTEMAa HEH3~
MeHHAa, TO MOXHO, U3MEeHHB NOJEKHBIM 06pasoM KO3(GDHIHEHT TOCTeIHEro
wreHa popMmynst (4), Nonb3eBATHCS DPEAYKIMOHHOH (bopmyiofi, BLIBENeHHOR
AT APYTOl CTaHZAPTHOH 3Be3ibl.

Ilycrh B cOOTBETCTBHM C cOOTHOIIeHHeM (4) HMeeM PEXYKIHOHHYIO dop-
Myqy (COOTBETCTBYIOULYIO 1-My nepuoay) /Ui HAGMIOAEHHH, BHITIONHEHHEIX ¢
HEKOTOPOH CTaHRapTHOH 3Be3fofl (0G03HauaeMOl MHAEKCOM 1):

Cf,fm) — +pcgﬂ)' + PACS;)Y)(I)' (1
rae ¢’ o6osnauaer UBETOBON SKBHUBANEHT NPOrpaMMHOHA 3Be3/(bl, BhIHECEH-
HBI CO 3HaueHWeM cf craHmapTHOi, oTnmuamomEMcs Ha A oT ee merun-
HOTO 3HaueHus cf.

Ilycte nanee wmeem HaGmioNeHusT 3Be3[l, BHIHECEHHBIX C JAPYTOi (2-oi1)):
CTAHA4PTHOH -—C NpUONMMKEHHBIM 3HAaUeHHEM ee BHeaTMOc(hepHOro IBEeTo-
Boro skeupajenra: ¢l = cl'— Adf).  Kpome Toro cumraem usBecTHORN
Pa3HOCTh NCTUHHBLIX 3HAUYEHHIT

49— ) = Acfh (12)
QOueBHIHO, YTO

e = m - pel? - pAcin®, (13)

[Tpumensst ToxAecTBeHHOE Npeo6pasoBaHie:

Acld =l — = (c) — ) — &) — (el — A=Al Ay — Al (19)
rie yepes Acl, Mbl obosmaumin pasHoctb &) —cl, nosyuaem mcxomyio
PEAYKUHMOHRYIO POPMYJIy JUIst HAOMIOAEHUH BEIHCCEHHBIX CO BTOPOH CTaH-

JapTHOH;

C' = pel - p (A + (Acfly — Acln® (15)
Cpasnusasn sty dopmyny ¢ (11) Buaum, uto npu mepexoie K APyrofl cTau-
MapTHOH 3BesNie (B mpefeliax TOH JKe IBETOBOH CHCTEMbl) HeOOXOLUMO B

«Tpetbe uiteHe ¢. (11) moGasuth k pasuocry Acf] Boipaxenne Acl), —Acl) =
= (el — b)) — (0 — ) -

Vlcmosn3yst sHaueHHst ¢o CTAHAADPTHBIX 3Be3J, NOJYUYCHHBIE B CHCTEME

- X111, dopmyny (15) m penykunonnse ¢opmyist (9) u (8) ana nepuonos

/ v IX, HaxopuMm cnepyiomne opmyast mis V u X,

V—XIII, cr. HD 98664 ¢{%* =0"349 4 0.988 ¢ {1 —0™039 9V (16)
cr. HD 144206 £{ "™ =0"349 4 0.988 ¢ (V) - o™og0 (V) 17
X—XIII, ct. HD 23324 £{™M™) =0™245 + 0.946 ¢ ¥ 40™088 nX) (18)
cr. HD 98664 cg"‘i“)=07.”245 + 0.949 G%’i) —o0™028 9%/ - (19)

O6benuuenne Beex HaGJIOLEHHE ST PACCMOTPEHHBIX TEPHONOB, BKJIO-
4as 1 peAyLHpPOBAHHBIE TO NOCJHEXHHM (OpMysaM, 06pas’oBalo OCHOBHYMD
CHCTEMY HallleTOo KaTalora, OXBaTHIBAIONLYIO yiKe Bee ces30HH. K 270 cucre-
me «XIII» MoxHO 6bUIO NMPUBA3ATH BCE OCTABLIMECSH MEPHOAL H, B NELBYIO
ouepenp, X1, XIV u 1L [lna nepebix ABYX NOJTYYHIHCH ClEAYIOMHE (BOPMYJIBL!

X1 — XIII cr. HD 144206 ¢f¥  =:0™291+0.960 ¢ — o™o13y(1) (20)
XIV — XIII er. BD 98664 e = o™ 0144 1.000 C(oxi")——o'o,tsn(m) (21)
cr. HD 144206 ¢85 = —0™o14+1.000 (V) om0, 0447017 (22)

10. 333bomdBol suhbrmgod. cdlghg. dome., Ne 14
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Mocnenune Ase penaykuuouusie dpopmyast (21) u (22) orHocaTCs K Te-
pHOAY, NomyueHHOMY BecHOH 1944 r. ¢ dorosnementom PIJI-2 npu mpume-
HeHUH HOBOIO MeTOfia PeAYKIHMH 3a HM3OHpaTelnHOe OCJalieHHe CBeTa. Oc-
HOBHOH opMyJoff sBAsercs snech (22). dopmyna (21) nomydena us (22)
nocpencTBOM IpuMeHeRHs1 (15).

IMepuon 11 pacnajgaercs Ha ABa, U3 KOTOPHIX OJMH OBl TOJYYeH CO
craugapreoit HD 151133, a apyroit — ¢ HD 56221, [lns nepsoro u3 Hux
Obina HalieHa peJyKIMOHHAs Gopmya.

II, — XIIT ¢f9=0"215 + 0.902 ¢ + 0™1640™ (23)

Tlas BTOPOTO M3 HHX, B BHAY MAJOro umcia HaGIOJEHHH CTaHAapTHOH L
¥ BblHOCA HAGIIONEHHE CO CPefHHM (DaKTOPOM OCIaGNeHHs Al KaXJAod HO- f
ui, pefyKnuoHHas GopMyJa Hckamach yXKe B Buie (3) W [aja clepywilee
3HAUEHUE: : :
IT, — XUI X% = 0™350 + 0.974 3 — 0™007F 3) (24)

OcraBudecs HaHMeHee HaJeXHble NMepHoAn: | — oxBaTHIBarOMuH Hab-
sogenusi 1940 roja, Korga sepkana pediiekropa eille He GBUIH ANIOMHHHPO-
8aHBI ¥ CHCTeMAa HelPepbiBHO MEHSJIach H30 AHs B JeHb, # XII— ocenp 1943
rona, Korjga (OTOJIEMEHT K JaBaeMas UM LBETOBas CUCTeMa CTAJNHM HecTa-
BUNbHE — PefYLHPOBAJHCH NIOCPEACTBOM CBOEH MHIUBMAYAJIBHOH NONpPABKH,
lonpefensBiIeiics 105t KaxAo# noun HaGmomenni, las 1-ro mepuopa Haxo-
JIMNach JHMIIb NONpaBKa HyJbnyHKTa, a mis XIl-ro rpaduuecks omnpenens-
Jiach PefyKIHs B 3aBUCHMOCTH OT % B COOTBETCTBHM C (hopmyunoii: '

c‘()).;(en) —_ Gg§u1)= #n -+ PAchu) .ﬂ(xu).

IMpunmep nojgo6Hoi rpaduyeckofi pesykuun (ans HaGmomenuit 31 amrry-
cra 1943 r.) npuseneH Ha puc. 48. Ciexyer uMeTb B BUAY, UTO NPH rpaduue-
iCKOH pelyKIHH pa36poc TOUEK YBeJHUMBAETCS W3-32 OTCYTCTBHA ydyeTa H3Me-

HeHHMS IIMPOTHI I{BETOBOM. cucTeMbl (Koadduiuenta p npu &, B dopmyne (4)).

Acgr: . -

@400 .

Y

0.300 e

0.200

Puc. 48

TOUHOCTD- PEAYIUPOBAHHBIX 3HAYEHHMiI HBETOBHIX SKBUBAJEHTOB I-ro u
X{I-ro mepuonoB OUeHL HeBEJHKA M Mbl paccMaTpHBaeM HAGMIOJNEHHS 3THX
IEPHONOB JIHIIb KaK KOHTPOJNbHbe 1JIsi MPOBEPKH MPABHILHOCTH MNOPAIKA
JIBETOBLIX SKBUBAJIEHTOB, & TaKXKe [O3BOJSIOIIHE BHIABATh OIUUOKY B OTOXK /e
CTBJIEHMH 3Be3ll. DTHM IHepHoLaM HOJ:KeH GbUl GbITh NMPHAAH OueHb HeGOJb-
1o Bec (cM. Huxe B § 3).

-Bce Ha6JIoIeHus, OTHOCAIIMeCs K neprofam Golee nosnuum uem XIII,
'KOTja yxKe 6Gblia ycTaHOBJNeHA (yHIaMeHTajlbHasi CHCTeMa Halllero Karajora,
NPUBOAMINCH K TOCHeIHeH Ha OCHOBAHMH MNepeHaGMIONeHH CIeNHANBHO
10J06paHHBIX KOHTPOJBHBIX 3Be3jl H3 UHMCIA MMEBIUIHX XOPOLIO OIpeleeH-
Hble 1[BeTOBHe S5KBHBaneHTH B cucTeme XIII. Jljsi pefyKumH K OCHOBHOK
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Ilpusefenne BHeATMOCKhEPHLIX LBETOBBIX DKBUBAEHTOR K OfiHOY cucreme 147

CHCTEME HCIONDb30BAIMCh TaKXKe MNOBTOPHEE HAGMIONEHHS NPOrpPaMMHBIX
:3e31, HMEBIIUX HANEIKHEIS IBETOBHI® SKBUBANEHTH B OCHOBHON CHCTEMe.
B Teuenne 194b—49 rr. nHaOiofeHus: 3Be3J KaTajJdora BeJnch 3HAYU-
TeJIbHO MeHee MHTEHCHBHO, YeM B NMpPEeABIAYIIHe TOJbl, BBUAY HeOOXOMUMOCTH
JeNUTh BpeMst HaOMIOfeHuil Ha 3JICKTPOBOTOMeTPe MEK/ILY PasiuyHbIMH IIPOT-
PaMMHBIMH paGoraMi, '
B 5TOT mo3aHeHINH NePHOA TAKIKE HMENH MECTO HEKOTOpHe H3MeHeu s
UBETOBOH CHCTEMBI, TOYHAs IPHUMHA KOTOPHIX He Oblia ycraHoBjieHa. Bhlje-
JieHWe MePHOJOB OCYMIECTBJSINIOCh HA OCHOBAHHH HAGMIONEHH) KOHTPONBHLIX
M, B YACTHOCTH, U3 CONOCTABJEHHS IPa(hHKOB, NAOUIUX COOTHOUIEHWE MEerKIy
> PasSHOCTHIO BHEATMOC(MEPHDLIX IBETOBHIX SKBHBAJECHTOB 3Be3fl, HaGmosas-
mXcs B NaHHOM u ocuosHo# XIII cucremax, T. e. pasHocTbio Agy, = ) —
— ¥ n mapamerpom v. Ilpumep Takoro rpadwuxa ams XVII nepuopa
TIPHBOAHUTCS Ha pHc. 49. '

)
ACO*A
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I'uc. 49

Tlonyyenue ¢ HOBEIMH HaOJIONEHHSIMH rpadguKa, OTIHYHOTO OT COOTBET-
<TBYIOILLErO TEKYIEMY HepHOLY, JaBajo OCHOBAHHE JJIS1 BBEIEHHS HOBOTO me-
PHOAA H TTOJNYYEHHS] HOBOH DEAYKIHOHHOH (OpMYyIIHL.

Huxe npusomsrcst pemykuuoHHble GOPMYMIB! st HaOMIONIeHn , BBITOMN-
HeHHBIX B 1944-—1949 rr. '
XV-it neproy 6bi nepBOHAYANBLHO 06paBOTAH KAK eIHHBIH, HO MO3AHee
. ‘BBIIO YCTAHOBJIEHO, YTO GYJeT BHAYNTCNBHO YAYUIIeHA TOUHOCTD PeRYKIIH,
€CJIH pasbHTh €ro Ha /B4, a HMEeHHO:

}

}

XV, ~ XII (W= — 0071 4 0.975 £ 40,0060V (25)
st Habmogenuit 15 u 16, VIII, 1944 »

XV, — XHI %= —o™147 + 0.975 £ + 0 o7rg™e (26)

nast Habmonennti ¢ 13. IX mo 20. X 1944 r.
OueBHAHO, YTO M3MEHEHHE CHCTEMBI IIPOMSOLLIO mexny 16. VIII u 13, IX.

_ Ocranpiele peRyKuHOHHEE (DOPMYJIBI He TpebyIOT 0COGHIX 3aMeyaHH.
TIpuBonuM HX B NOC/IEIOBATENLHOM IOPSIAKe (IaHHBIE O COOTBETCTBYIOUIHX
TIePHOAAX NPHBEACHH B Tabnuue XXXII).
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XVI —XII W= — o™213 + 0934 ™ + oMoo6y®™ @7y
(c HD 222439) u ,

W= — o213 + 0.934 £ — o™oognY (28);
(c HD 38899) .
XVII — XII ¢ = — 06™018 + 1.020 XV oM ygoy(xvat) (29)
XVII—XIIT ¢ = — 0”186 + 0.987 ¢(x"™W—oMooanf vt (30)
XIX — XIII W = — o"™084 + 1.014 ¢V —0oMoyan) (31)
XX —XHI ¢ = —o0™122 4 1.006 e —0™M0429(™ (32) q
XXI —XIII ¢ = — 0™192 + 0.960 (Y —o0™o227 ™ (33)

§ 3. Beca peayunHpoOBaHHBIX LBETOBLIX IKBUBAJNEHTOB

Caeayer UMeTb B BHAY, UTO PEAYKUHH PA3JNHYHBX MEPHOJOB K OCHOBHO--
my XIII ocyutecTBisimHCh ¢ BecbMa pasjiHuHON CTemeHblo HagemHoctH, W
'XOTSl HCXOAHBble HaOJIONeHH MOMXKHO paccMaTpuBaTh KaK HMeOIlHe Beca O~
HOTO HOPSIIKA, NeAYUHPOBAHHLIE K OO cCHCTeMe OHM OyAyT yXKe 3HauH-
TEJNILHO pasauyaTthesl B 9TOM oTHowleHuH. IlosTroMy nepej HaMu cTaja 3ajada’
IIpuAAaTh Beca PAasJIMUHBIM IIEPHOLAM, PeAYIIHMPOBAHHBIM K OCHOBHOH CHCTEMe.

Mbl ocTaHOBHJIMCH Ha CJIEAYIOLIEH CHCTeMe BECOB. Bec OJHOTO PefylH-
POBAHHOTO L[BETOBOTO KBUBAJIEHTA AaHHOTO ({)-TO nepHojga Mbl CYHTAEM'
00paTHO NPONOPIMOHANBLHBIM KBaAPaTy ero cpejHed ownbku g  Ira moc-
VIE[HSIsl ONpedesIsiercss W3 YpaBHEHHS:

o

0? = o?i—xm) — Y’ (34}'

TAE O(_ ;) €CTb CPefHss OWHOKA OXHOTO NPEACTABJEHHS B PeleHHH CHCTe-
Mbl YCJIOBHBIX ypaBHeHHH (4), onpelesiomux pPeIyKIHOHHYIO QOopMyay AJs
4-T0 TEPHOAA ¥ CKJAAJBIBAIOIIHUXCH, OYEBHIHO, U3 CpeiHeH OIUOKH OCHOB-
Horo mepuoja (o,,) H CpeaHeil xe OWMOKH peAYyUHPOBAHHOrO:
K HeMy i-T0 mepuoja. YpasHeuweMm (34) Mbl onpejesisieM IIOHITHE OWMOKH
PeIYIHPOBAHHOTO L[BETOBOTO IKBHBAJIEHTA. |

Mpunumas A o,,, 3HaueHHe == 07012 (rr. III, § 7) w nonaras sec
cucrembl XIII paubim 10.0, nmeeM ana  onpejesieHHst Beca i-rO nepHoAd:
CIEeRYIOIIYIO popMyay:

14,4.107%
p'-=14.4 0',72'10"'4=

c’2(‘ Xlll)_1944- 10‘4‘P (c(i—xm)) (35)
o

ITa 3aBUCHMOCTb  p; = @ 6, ., TpuBejeHa Ha puc. 50. OcHoBHIBAACH-

Ha Hel, Mbl YCTAHOBHJIM CJEAYIOUIHE S3HAUEHHST BECOB, /LIS KOTOPBIX OblIH MpH-
HATH He MHAMBHAYAJbHBlE, a Clefylollde Axckperhbie sHauenus: 10.0; 5.0;
-2.5wu 1.0, :

AR rubTi ke

b ‘ G —xuy)
© 10.0 =0"o19
5.0 o™Mo20 — 0™o24

= 0.025

S s—
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. ‘Hcxoas u3 3TOro ycjoBHs, Mbl noayuuan seca nepuopos II, 111, TV, VI,
iVII, VIII, 1X, XI u XIV-—XXI. Jlng BecoB Tex MepPUOLOB, AJS KOTOPHIX pe-
OYKUHOHHBIE (DOPMYJIBI ONPENeSIIHCh He He3aBHCHMO, a Ha OCHOBaHMH (op-
‘Myabt (15), MBIl MPOU3BOJLHO NOJOXKHJIH BeC PABHBIH [OJOBHHHOMY Becy HC-

“ xonxHOTro nieprona. Takum o6pasom Mbl ITOJYUHJIH Beca nepuoioB V u X. Iia-
‘KOHell, CTOJb JKe TPOU3BOJBHO MbI MoJoxHIH Beca nepuomgos 1 m XII pas-
Humy 1.0

20 _‘ B ORI
Py '
15 4

15 20 25 30.10
6 (i,-xm)
Puc. 50

3Hadenust o, ., BeC U HOMeD DeJYKIMOHHOH (OPMYJIbl NpHBeleHH B
Tpex nocneAHux rpadax rabmunsl XXXII (§ 2),

§ 4. Bonpocw oGuiero nIaHUPOBAHHST PAGOTHI M COCTABJEHHS TEKYIHX
A © nporpamMm HaGaIOEeHHI

B saxmouerne elne pas HOJUEPKHEM, UTO HOCKOJNBKY K OKOHUATEJIbHOMY
"MeTONY yuera M30HpaTeNbHOro OcialJeHHs cBeTa B aTMOC(epe Mbl IPHILIU
"TOJABKO B 1943 rony, T. €. yepe3 Tpu rofa Nocje Hayajga paboTH, TO 3TO HE'
MOTJIO He OTPa3UThCS Ha efuHooOpaszun oOpabOTKH, KaK 95TO H BHAHO H3
‘BCEr0 BBIIIEU3JIOKEHHOTO,

Teriepp coBepllleHHO fCHa METOZHKA PAlMOHAJBHIO MOCTPOEHUS I0J06-
‘HOro pysraMenrannHoro xarajsora. Heobxonnmo BeIGpATh HEGOJBIIOE YHCIO
CTAaH[APTHBIX 3Be3X (5—6), PpAaBHOMEPHO paCOpelNeJeHHBIX 1O MNPSIMOMY
‘BOCXOXK/IEHHIO M HMEIOLIMX CKJIOHeHWs ofOecHeuHBalollee NOCTATOUHBIR JlHa-
‘na3oH HaMeHenu#i F(z). 3areM HeoOGXOJUMO BHIGPATb PSAJ  KOHTPOJbLHBIX
3Be3J, TaKXkKe DABHOMEDHO PACIpelesIeHHBIX IO TIPSIMOMY BOCXOXKJEHHIO.
PerynsipHoe nepenabiirofieHne 3THX 3Be3l OGECHEUUT Kak KOHTPOJL 34 IiBe-
TOBOH CHCTEMOH, TaK H HeOOXOAUMBI® PEAYKIHHE K TOH, Kotopas 6yner Buibpa-
Ha 3a ocHOBHYIO. [loBTOpHbIe HaOMIOASHUST NPOTPAMMHEBIX 3Be3] HeOOXOIHMO
#/BeCTH NPH PA3JUYHBIX 3HAUCHHSIX 7. DTO OOeCHeUHT HaJekHOe IOCTPOeHHe
(YHAAMEHTAJIBHOrO KaTajora 110 Ipe/UIOKEeHHOMY HaMu MeTOAy NpH Hau-
MeHbLIeM UHCJI® BCIOMOraTeNbHBIX HaGJIONeHHH.

UYro kacaetcsi TeKyilero IVIaHHPOBAHHA pabOTH, TO MO 3TOMY BONPOCY
MOXKHO C/ellaTh psjli CASAYIOWMX 3aMedaHHi.
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Jlnst BroJHE YBEpEHHOrO rpaduueckoro IOCTPOEHHA Xoja tdaxTopa
N30HPATENBHOTO ocnabieHus cBeta B aTMocdepe wl(f, co) BIOJHE ZOCTATOU-
HO TIDOBECTH B TEUEHHO® MOJNHON HOUM NATh-IIECTh HaGJIIOAEHHH CTaHAAPTHON
3BE3/IHI, - :

Ilpu HaGniomeHusix KOHTPONBHBIX 3Be3M, a TaK¥Ke IIPH NIOBTOPHKEIX Ha-
6MI0feHUSIX IPOTPAMMHBIX, BECbMA CYIIECTBEHHO, uTOGH 3HAYCHHsI 7 MeHs-
JNCh IS TAHHOK 3BE3/(bl OT OJHOrO HAGMIONEHHS K APYTOMy B BO3MOKHO 6O-
Jiee WUpoKom fuanasoe. Jlas npuGiuKeHHOH (C  TOYHOCTBIO IO ONHOIO-
ABYX €[MHHI[ BTOPOTO 3HAKa), HO OUeHb GHICTPOH, NPHKHAKA 3HAYEHHH W
BCCbMA LIeJIeCO0OPA3HO MONB30BATBCS NPOCTEHINHM  TIpaHKOM (puc. 51),
COCTOSAIIIEM M3 JIByX-—OCHOBHOTO Tpa(hika M BCIOMOraTeNbHOTO—IpeCTaB- L
JIAIOIEro u3 celsi Npo3paunywo najerky. Ha ocHoBHOM rpaduke HaHeceHbr
@HAYGHUst Macc BO3AyXa F(z) B 3aBHCMMOCTH OT wacoBoro yraa (0) s
CKIOHeHuH (B), maymux vepes 10° (B mpenenax or +50° 10—20° . Ha stom
e rpauke OT/EJIBLHO MOTYT GbITh HAHECEHBI STH 3aBHCHMOCTH M JUJIS OCHOB-
HLIX CTaHAapTHRIX 3Be3f.  [lis GricTporo nosyueHust sHauenus F(z), coor-
PETCTBYIOLIErO IVIAHUPYEMOMY MOMCHTY HaGJIOLeHHsI 3Be3[bl, Ha OCHOBHOM
TPA(HK HAKJIANABIBACTCS MPO3PAUHAN [AJIeTKA, Y KOTOPOH HA oCH aBCIuce Ha-
HeceHa IIKajga MPSAMBIX BOCXOX/IAEHHH, a NPOTHB 1EJbIX 3HAYEHHH NOCACIHHX
NIOCTPOEHBl  OPAMHATH], O6Jeryamomine rpaduuecKoe HHTEPIOJIHPOBAHHE:

Puc. 5t

COBMECTHB C HYJIEBBIM JaCOBLIM VIJIOM OCHOBHOTO rpadvika 3Be3IHOe BpPeMsm
HaO/IONeHUs, HAXOAHM ISl TIPSIMOrO BOCXOXKAEHHS MHTEpecyiolleldl Hac 3Bes-

Ibl (¢ BepxHero rpadHKa — HaJeTKM) COOTBETCTBYIOLlee 3Hauenue F(z,) no
€e CKJIOHEHHIO, HHTEPNOJHPYs rpadHuecks Ha HIKHEM OCHOBHOM rpadHke,
Haiins mna sToro e MOMeHTa, COBEPIUIGHHO aHAJIOTHYHBIM o00pasoM, F(3)
CTAHJAPTHOH, C NOMOILIBIO JIOTADU(PMHYECKOH JHHEHKH IOJIydyaeM HCKOMOE
‘sHaueHHe n=F(z,) F(3)-
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B coorBercTBUM co cKadaHHbM B § 1, rir. II, met II7IAHUPOBAJH TEKYIie
HaGMOJIeHHs. yepes HHTePBaNkl B 15 MUHYT. |

Bo us6exkaHHe OIKMOGOK B OTCIKAECTBIEHWH 3Be3l, IUI BCeX 3Be3X Ha-
nieif nporpamMmbl cjiaGee NATON BeAMYHHbl OBIH COCTABJIEHBl KAPTHI 10 BD, :

Ha KOTOPBIX MPHBOAMJIHCH KOOPAHHATHEL 3BE3IIBI, Ne po maimemy KaTajoTy,
3Be3JHAST BeJUYHHA M HEKOTOpble APYrHe HeOOXOAMMbIE CBe/leHHd.

KouTposib 32 BBIIOJHEHHEM IPOrpaMMbl Mbl OCYIIECTBJISIIA € HNOMOLIBIO

«paboyero KaTajoras, B KOTOPbIA Cpasy e BHOCHJHUCb BCE MPOBEACHHDLIE

na6monenus. JJisi KaXa0ro OTAeNbHOrO HaGJIOJeHds] B 3TOT KaTalor 3aHO-

. CHJIMCh CHeIyIOUIUe JaHHble: Jara ¥ HepHOL HaOMIONeHNS; COKpalleHHOe

} ofo3HaYeHHe [PUMEHSBIICHCS CTAHJApTHON 3Be3Jbl; YKasaHue Ha Hefou-

HBIfI Bec HaGJMIOLeHus, eCJIH 3T0 6bI0 HeoOXOAUMO; HENOCPEACTBEeHHO Hab.I0-

1 : . :
I/

A L. 4

N

i W " 14 YovEoYE oym % X Xt o 1} it
Mecd b

Pic. 52

IEHHBbIA LBETOBOW SKBUBANEGHT ¢, (7, f,) H CpeiHAs oliMOKa ero omnpepene-
uug [o]. B pa6oumii KaTaJOr BUMCHBAJIHCH U BCE OCHOBHBIE PE3YJbTATH 06~
pabOTKH, a MMEHHO: Macca BO3JyXa, BHeaTMOC(epHbI [[BETOBOH 3KBUBAJICHT
B TeKylllefl IIBETOBOH CHCTeMe, 3HAueHHe 7); BHeaTMOC(epHbIH LUBETOBOH K-
BHBaJIEHT, IpUBefeHHblT K ocHOBHON cucreme (XIII), u Bec penymuposasyo-
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T0 K 3TOH cucTeMe HabMoneHus. B NepBuIX rpadax paGoyero xarajora npu-
BONHJIHCh TAKXKe PE3yJbTaThl OKOHYATEILHOM 06paGoTKH H HeKOTOpHe 0fmme
JlaHHbIe: HOMEeD 3Be3/Ibl 10 HaLeMy KaTajory, cpeaHuit BHeaTMoChepHEIH UBe-
TOBOJ 3KBHBAJIGHT B OCHOBHOH CHCTeMe Katanora, BbIBeICHHBLIH H3 Bcex Ha-
OMONEHHH NaHHOH 3Be3/bl (co cpenneit ero OINGKOM), YHCIO HABJIONEHHI 1
TIEPHOLE, B KOTOpble HAGMIONANach NAHHAS 3Be3fa.
[Ipu BhINONIHEHHA GONBIIOH KaTAJIOXHOK paGoTel BecbMa BaXKHO He
«YNyCTHTb» 3BE€S/bl — He ONO3JATb OTHAGAONATL HX B JNaHHOM ce3oHe.
DroMy cyuiecTBeHHO moMmoraer CTEYIOIH NPOCTeHIuil rpaduK, cocras-
JIHHbI HaMH s AGacTymaHCKoH 00CepBaTOPHH U MpPHBEJEHHEI Ha pHC. 52;
“Ha stom rpaduke HaHeCeHm B 3aBHCHMOCTH OT AaThl FOJa Te HMHTEPBAJEI ’
TIpAMEIX BOCXOXIEHHH, KOTOPble MOTYT HAaGJIOAATLCH B MepHIHaHe B TedeHHe 4
AaHHOH HouM. ITyHKTHPOM HaHeceHE! COOTBOTCTBYIOLUHE HHTEPBAJEL JIs HAG- ‘
JIONEHUSA B npejiesiax +2* or Mepuanana. Us storo rpaduka BuaUM, HalpH-
"MEp, 4TO 11epBOro Mas Mbl MOXKeM HabJoAaTh Ha MepHAMaHe 3Be3Jbl ¢ ¢ OT
10" go* 17. M BuauM TaKkKe, UTO 3Be3Ny ¢ @ = 18% Heo6XOLHMO OTHAGIIO-
flate 1o 1-ro HOsIGps1, econ BONYCKaTh ee HabJonaeHue 40 29 oOT MepHANanHa;
JHayaTh ee HaGJIIO/eHHe MOXKHO 6yHeT CHOBA TONbKO ¢ HAyajia mapra.
' [Togo6uslil rpadux, HECMOTDS Ha BCIO CBOKO NPHMHTHBHOCTD, CYLIECTBEH-

#HO ofseryaer GreicTpyio OPHEHTHPOBKY B BONPOCAX INIAHHPOBAHHS GOJIbLIOL
KATAJIOXKHOE paGoTHI. : 3
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KATAJIOT ®OTOIJIEKTPUUECKMX LIBETOBLIX 3KBUBAJIEHTOB
3SBE3]I CITEKTPAJIBHDIX THUIIOB B8 u B9

§ 1. Buearmoctepunie nserosnie skBuBaneHTH 1048 3Besy

Bce nosmyuenHnle HaMH 3HAaueHUs LBETOBLIX IKBHBAJIEHTOB, peayuupo-
'BaHHBle K {yHxaMeHTanbHoOl cucreme (XIII), ceemens B Tpu crmcka, oxaa-
\reiBatomne 1048 3peas.

B nepom crmucke (crp. 157) coBpaHsl uBeTOBLE SKBHBAEHTH 137 3Be3], B

*  OCHOBIIOM CIEKTPaJIbHBIX THIOB B8-—B9, pacrono:keHHBIX B BBICOKUX TalaKTH-
‘geckux muporax. Hamomunaem, uro ciona Bomau 3sesas! sipue ectodf GoTo-
TpaduyecKOH BENHUHHBEL — HMEIOUINE I'aIaKTHUECKHE IHPOTHl GOJbIIMe MK
‘paBHbie 10 abcommoTHO# Besmuune 30° a TakKe 3Be3/bl ApUe MSATOH C MOMO-
'BHHOH BEJIMUYHHE, JeXalllie B ralakTHIeCKOH 30He 200 < B <30P. CKIOHeHNe
'BCeX 3BEs/ CHCKa Gosbiue—249, 3Besynl GbiTu BLIGpaHsl 13 Katamora Henri
Draper, HO 3aTeM, Kak y’Ke OTMeuagoch BO BBECHHH, DEBH30BAHBI M0 Kap-
rounomy kartanory I'AHMIIL. B pesynnraTe B cOMCOK BKITIOYeHB H HEeKOTOphIe
3Be3/Inl, HMEIOIHe CIIeKTPhl, OTJIHYHEE 0T B8~ B9 B karasore HD. Mg cTpe-
MEJHCH BLIUTONHHTL ONMpEJe/ieHHe IBETOBbIX SKBHBAJNCHTOB 3Be3[ INEPBOTO

CIHCKA CO BCeH BO3MOXKHGH THIaTEAbHOCTDIO, IIOCKOJIBKY 3TH 3BE3JBlI JOJXKHKI
CJIy)KV[TI) AJisT BbIBOJIA HOPMAJIbHBIX UBETOBBLIX 3KBHBAJEHTOB 3Be3 JaHHbLIX

KJ1accoB, pa3paboTKU CHEKTPANbHbIX KDHTEPHEB JUTIS ONpeJle/IeH st HCTHH-
HbIX IBeTOB, H3yueHHs 3(dekra aGCOMOTHON BEJHUYMHBI U T. II.

Bropoit cnncok (crp. 161) colep:KUT OCHOBHOI KaTa/IOT B KOTOPBIH BXOAT
852 3Bes/bl IO CeNbMO¥ C HONOBHHOH (OTOrpa(HYEcKO BEJHUHHBI BKJIIOUH-
TEJIbHO, PAaCNoJIOXKeHHbIe B FaJlaKTHYeCOKH 30He ¢ IHPOTOH B npefienax 2° u co
CKJIOHCHHEM ONSTL TAKH OOJNBINHM —24°. BTOpOi CIHCOK NPaKTHYECKH MOJOH
no nosiror Menpunx 180°. B Hero He BOIIIM JHIIb YeThIpe—IIATh 3BE3L U B TOM
yhcse spesna § Tau (B8). 3Besnnl, 3amomospernble HaMu B IIPOIECCe CO-
CTaBJEHHS KaTajlora Kak I(BeTOllepeMeHHBIe, BO BTOPOY CIIHCOK HE BKJIYEHH
H BBIJIeJIeNB! OTACALHO (Tabunma XXXV).

B tpernem crmcke (cTp. 184), conepxatueM 59 3Be3s, npuBeeHbl IBETOBbIG
SKBMBAJICHTH 3Be3ll, HaOJIOJaBUIMXCS, B OCHOBHOM, [JISi BCIIOMOTATEJbHBIX 1Le-
Jielt: OCTPOeHHs PENYKLHOHHBIX (DOPMYJT — BO BCeM JHANA30HE CHEKTDadbHBIX
THIOB OT B 10 M — x JpyruM kartajoraM ¥ K MeXAyHapOIHOH CHCTeMe, a
/TaK¥e HOJyueHHs NONOJHHTENIBLHOIO MaTtepHaja s H3yueHds sddexra ab-
SUMIOTHOH BEJIHUHHEL H T, I,
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B nepsoM crHcKe HpHBeneHbl MOCHEA0BATEIBHO: 1) nopsaaxoswix HOMep
Hallero CIHCKa, 2) HoMep 3Be3inl mo HD, 3) SKBATOPHANbHbLIE KOOPJIUHATHI,

cruocamueca k snoxe 1900 rona, 4) dororpaduyeckas Bemuunma COTJIacHO
HD, OkpyrieHHast go 1.1, 5) cmexTpsl; mpu 3ToM, BO Bcex TPeX CIHCKaX,
CHEKTPDI NOMYYEHEI KaK CpeJIHHe B3BEIUCHHbIE H3 NAHHBIX, CONEpPKAUIHXCA B
Kaprounom xatanore AU, Bec meseBrx crekTporpamm NpUHUMAJICH paB-
'HBIM 3, ONIpe/ieVIeHHtsT ¢ 0GbeKTHBHOH TIPH3MOI UMEIOT Bec 1; B cKOGKAx mocse
CTeKTpa yKa3aHO YHCJIO ONpejesleHHH cnekTpa, Bkmouast crnektp HD; crexrp
3Be3l, NMEeBIIHX TOMbKO cnekTp HD, B3AT B ckoGku; 6) ranakTHueckue Koop-
AMHATEL, BBIYHCHEHHEle 110 JlyHuckum TaGrunam [85], okpyrieHHBIe ¢ TOUHO-
CTbIO JI0 Tpajyca; 7) monyueHHBIH HAMH BHeaTMOC(EpHHIH 1[BETOBOH 3KBHBA-
JIeHT, MpHBEeNeHHBIH K QyHaamenTanbnoil cucreMe XIII u ero cpegnss ouw6-
Ka; 8) umMcio HaGMIONEHNH NaHHOW 3Be3/bl M HaKOHel 9) Te NepHoJLl B KOTO-
phie Hab/0Kanach 3Ta 3Beafa (cm. TaGauny XXXII, crp. 143). '

IIpu paccmorpeHun nepBoro cnucka ofpamiaeT Ha ceGs BHHMaHWe 3Ha-
UNTeIbHOE UHCJO MOBTOPHBIX HAGMIOASHHH 3BesJl, UMCJIO KOTOPHIX B CPELHEM
CGCTaBJSAET OKOJIO NATH. DTO B 3HAUMUTEJBHON Mepe OGYCJIOBJIEHO HCIIOJb30BaA-
HHEM 3Be3]| [IePBOTO CIIUCKA KaK KOHTPOJIbHBIX —- JJisl BHIBOJA PENVKIMH K'
dyunamernransHol cucreme. Kak Gyzner BUAHO U3 JfanbHelflllero, cToabL 3HaA4H-~
TeJIbHOE YHCAO HaGJIOfeHHH OTHIONb He HeOOGXOMUMO JJIsl NOJYUEHHST BLICOKOH
TUIHOCTH KaTaJjora. _

TouHOCTH KATAJIOMKHBEIX 3HAYEHHH I1[BETOBLHIX SKBHBAJEHTOB IEPBOTO
crincka xapakrepusyercst Tabnuueir XXXI1II, B xoropoii npuBefieHsl: HHTEpBAF
BHAMMBIX BeJHUMH JJISI KOTOPOFO TMPOBOJMJIOCE OCPeAHEeHHE, COOTBETCTBYIO-
folias 3TOMY HHTepBajly cpeliHssi (poTorpaduyeckas BelHYHHA, YHCJIO 3Be3N
BolleAlllee B OCPeJHEHHe, CPeNHAs OHOKA OJHOIO KaTaJOoXKHOIrO 3HAueHHs H
CpefiHee UHCIO HaGMIONEHHi KaXAOH 3BE3JBL. ;

Tabauna XXXIII '

Sl

Am i n ¢

- 4o 34 | 17 +0%006 | 5

4Mo1 — 4™so 4.2 9 0.007 | 6

4.51—§.25 5.0 33 0.007
§426 —5.75 5.5 56 0.006 | 6
5.76 — 6.00 5.9 15 0.006 | 5

Kak nokasslBaeT MpHBeJeHHAst TaGJKua, CPEHAA OWKGKA OJHOTO Kara-
JO/KHOTO 3HAYEHHs! [BETOBOTO SKBHBAJIEHTa JUIs 3Be3Jl IIEPBOTO CIHCKa He 3a-
BHCHT, IPaKTHYECKH, OT BHAMMOH BeJIMYHHEI H COCTABJSET B CPeJHEM IJis Ha-
uteit uBerosoit cuctemul -+ 07006.
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BTOpoil U TPeTH# CHMCKH [OCTPOEHbI AHAJOTHYHO IEPBOMY M HHKaKHX:
JIOTNONHUTENLHBIX MOSICHEHUH He TPeOyIoT. : :
TowHocTh OCHOBHOTO Katajiora (BTopofi crucok) xapakrepusyercsd Tal-
aunefl XXXIV u unmocrpupyercs prc. 53. ConocrapieHue 9THX AaHHBIX C LaH

6, )
-
m ) & g
0,040 - A
0.0054
i )
0.000 1 LA T . .
40 5.0 6.9 0 m 8.0

Puc. 53

HeMu Tabaunel X111, ganomumu 3iadeHne TOUHOCTH IJIf HEIOCPEJCTBEHHBIX
HaOMI0JeH)l, He pelyLMPOBAHHbBIX 52 W30UpaTeNbHOe OcTal/ieHng CBETa B aT-
Mochepe M BHIIOJHEHHBIX N0 cxeMe (2-4-4-2), mokasbiBaer, YTO TPH ABYX—
Tpex HalJMIOJEHHSIX TOYHOCTb KaTaJOKHOTO BHEATMOC(HEPHOTO  LBETOBOIC:

Tabauna XXXIV

Am i n g )

 g™ag 4" 31 + 0.0071 4
§™26 — 5”75 5.51 73 0.0082 3
5.76 — 6.23 6.0 95 0.0095 3
6.26—6.75 6.5 | 170 0.0104 2
6.76—17.25 7.0 | 241 0.0106 2
7.26 —7.50 7.4 1 142 2.0104 2

SKBHRAJNEHTA COOTBETCTBYET TOUHOCTH OJHOIO HeNOCPEJCTBEHHOrO 3JIeKTpPO-
Ka/10pHMeTpUueckoro Habonenus. [Ipu stom creayer HMeTb B BHIY, 4TO He--
KOTOpasl moTepst TOYHOCTH HMeeT MeCTO He TOJIbKO TPH IIPHBEAeHHH HaGmone-
Hifll K BHelIHefl rpaHuile aTMoc(epsl, HO H IIPH CBelleHHH HX B OIHY (oroMe-
TpHueckylo cuctemy. [locnennee BHAHO H3 rpadel  wiecTodt TaGmuupr XXXIF¥
Ha c1p. 143. Ho, nosropsieM, yxe AByX—Tpex HaOMOJEHUN KarKIOH 3Be3ABD
BIIOJIHE JOCTATOUYHO IS TMOJYUeHHs KaTasdora BLICOKOH TOYHOCTH.
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Hanoxennoe faer oCHOBaHWe YTBepKAaThb, UTO NMPUMEHEHHLIE HAMH Me-
OBl VueTa M3OHPATeNbHOrO ocilabeHusi cBeTa B atMocdepe ¥ IPHBELGHHS
"HabJioNleltnii K eqnHOH (yHAAMeTaNIbHON 3JIeKTPOKOJOPHMETPHUECKOH CHCTe-
Me JIeHCTBUTENILHO I03BOJISIOT COXPAHHTL BBICOKYI) TOYHOCTb HENOCPELCTBEH-
-HbIX (QOTO3JEKTPHUECKHX HABJIOJEHHUH,

B tabuune XXXV npuseseHs! OTAe/NbHbIe HaGJIONEHHS 3Be3J, 3aN0/03-
PeHHBIX HAMH KaK IBeTOIepeMeHHbIE,

Tatanua XXXV

Cuexrp ! b Jarn {le-

HD &1900 B1a00 | 7ty HD o

HaGA0AeHAR ! pHONE
15992 | 2"29%1 [+ag°12'| 774 | By | rre® | —14Y 161X47 |—o0"s79| XX
8.X.47 —o0.654| XX
13.X.47 —o0.78}] XX
15.X.47 —o0.810] XX
17.X1.47 | —o0.671] XXI
43406 | 6 10,9 |+ 5 o8] 7.0 Bg 172 | — 4| 10XIL.44 | ~0.576] XVI
7.1.45 —1.004{ XVIL
24.11 47 ~o0.819] XIX
15.X.47 —o0.753] XX

47292 | 6 32.8 |+ 7 14 7.2 B8 1173 |+ 2| 13XIL42 |—o0,702] IX
3.XI143 | - 0.974] XIII

11.L45 —o0.665] XVI
23.IL.47 — 0,964 XIX
15.X.47 —o.708] XX

168708 |18 16.0 |—22 59| 7.0 B3 337 | — 6 4.VIIL.42 | - 0 615] VII

. 23.VIII.44 | —o0.786] XIV
13.0X44 | —o.727] XV
19.I1X.47 {—1.052] XX

183143 19 23.0 | +18 05 6.7 B8 21 | — 1 9.-VIII.42 | 4 0. 546 VII
2.0X.43 [+ 0.720] XII

1.VIIL47 | + 0. 607] XX

13X.47 | +9.7891 XX

185198 f19 32.8 |+ 1 17| 7.5 By } 7 | —ur} 21.VIaz |—o.665| VI
31.VIIL43 } - 0.456] XII
22IX 44 | —o0.581| XV

19.VIII 47 { —0.519] XX

222416 (23 35.3 | +44 31} 7.4 Bg 78 | —16 | 14.VIIL42 |—o.657]| VII
4.1.45 —o0.544| XVII
301X.46 1 —o.707| XIX

JInst OKOHYATEJNBHOTO BBISCHCHHS BOIPOCA O MEPEMEHHOCTH 3THX 3Be3I
FKENATEJbHO NPOBeJIeHHe JOMONHUTENbHbIX Habiofennii. Kpome 3Besn, mpu-
BeleHHMX B Tabmune XXXV, MOryT CYHTaThCs IIOJ03DEBAEMBIMH B IBETOINE-
‘PEMEHHOCTH TakKe W 3Be3fbl No Ne 246, 545, 546, 593 u 727 ocHoBHOro xara-
JI0Ta, 110Ka3aBlHe HEHODMAJIbHO HU3KYIO CXOJHMOCTb BHEATMOC(hEPHBIX HBETO-
BBHIX SKBHBAJEHTOR.

TS ST ) Ty e T

——
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§ 2. Cpasuenne ¢ SJIEKTPOKONIOPHMETPHYSCKUMH KATAJOTaMHU
, Xadepa H Yurdopna '

3Bes sl Haliero xarasngora mno CBOeEMy HpOCTpaHCTBeHHOMy pacopeneqe-

6unca, Xabdepa u Yurdopxn
COMHEHHBI! MHTepeC 0GecHeuuTh B3aUMH
He4HO, eC/TH CTPOrO MOAXOAUTH K BOHPO
CTBEHHO DA3JIHTHBIX I[BETOBBIX CHCTEM He MOTYT GHITH NPHBEJIEHBl B eXUHYIO

‘CHCTeMY H3-32 HANHYHsl YKJIOHeHHH B CHEKTPaJbHOM PacnpeneNeHHH SHeprun
y MHIAHBUAYAJbHBIX 3Be3f. CTPOro ropops, BO3MOMKHO JIHIID OpHBeIeHHE OJ-
FIOT0 M3 KATAJIOTOB K WIKANle M HYJBIYHKTY npyroro. Ho u 3To sBasetcs ie-
OGXONUMbIM, €CIH CTABHTCS 334243 CONOCTABJEHHS HECKOJILKHX KaTaJoroB.
Huxorna ne cienyer, oxnako, sa6uBats o NPHHIUNHANLHOM Pa3MHUUH IBETO-
BhIX SKBHBAJIEHTOB, MOJYYEHHBIX B PA3MHYHBIX IIBETOBHIX CHCTEMAX. Ilpume-
Hesl B JanbHeHlleM TeDMHH <NpHBEJEHUE K CHCTEMe», OyneM NMOHHMATH €ro
KaK IpHBe/eHHe K ofLiell mKale H o0LeMy HYJIbIYHKTY. :

JHuxe 6yner nokasauo, yto TouHOCTH Hamero KaTaJjora CyIecTBeHHO Bbl-
e, yem Karanora Cre66unca, Xadpdepa u Yurdopuma (cucremy
H UBETOBEIC SKBHBAJIGHTHI KOTOPOTO MPUHATO OGO3HAYATH Yepes c ).

Ilupora mamei uBETOBOM CHCTEME! TakKe 3HAUMTENbHO Gospire, [TosTo-

My TpH COMOCTAaBJIEHWH STHX KAaTaJOrOB MPEACTaBJseTcs Golee Uesecoobpas-
HblM IpHBEJEHHe HAIllero KaTaJora, Kak 6ojiee TOYHOTO, K IUKajle KaTaJiora
Crte606urca. Heusbexnas npu stom 1OTepss TOUHOCTH HecyUlecTBeHHa,
€C/IH OrpaHHYUTBCS, KaK U B Katanore Cre66unca, Xaddepa u Yur-
¢ 0 p I a, coToit 3Be3IHON BEJHUHHEI B KauecTBe MOC/ISIHEro 3HaKa pelynupo-
BaHHOrO IIBETOBOTO 9KBHBaJeHTa, McXo[si U3 3TOr0 Mbl HCKaJM COOTHOIICHHE
MEKAY UBETOBBIMH IKBHBAJEHTAMA OGOMX KATaJIOrOB B BHIE PeLYKUMOHHOMN

AOpMYIIBl, IPUBOASALIE}H SKBHBAJIEHTH HALIET0 KATAJM0Ta K CHTEMe ;.

UTO 3Be3/[hl C aHOMAJbHBIM pacnpelelieHHeM
9HePTHH MOTYT AaTh CYLIECTBEHHbIe OTKIOHEHHS MOC/TIe MPUBENSHUS K CHCTeME
AP¥Toro Karaaora. OTo0 OTHOCHTCS, B UACTHOCTH, B K 3Be3JlaM, OTSITOILLEHHHIM
H30HPATEeNBHBIM TIOTJIONICHHEM B MeXK3BEe3[HOM HpocTpaHcTBe. MaBecTHO, uTo
TOJLKO €ciM paclpelieleHHe SHEPTMH B CHEKTpaX 3Be3l allpOKCHMHpyeTcs
‘Kpusoit B HH a 1 u36upaTeNbHOE MOIVIOLIEHHE B MEK3Be3IHON cpejie CJelyer
3aKOHY A1, TO TIOKpacHeHHe 33 CYET MeXK3BE3HOro MOTJIOMEHHs GYAeT SKBH-
' BAICHTHO IOHHXKEHHIO TEMIIepATYPH! 3Be3/(bl M 3Be3/la, OTArOWeHHas MOrJIO-
-lleHHeM, He COHAET ¢ OCHOBHOH 3aBHCMMOCTH (¢, cmekrp), [Tockoabky mep-
Basi NPEANOCHIIKA 3aBEJOMO HEBEPHA AJI M3Y4aeMOl HaMH OGNacTH CHeKTpa,
TO TIPH BBIBOJE HHTEPecYIIledl Hac peJyKUHMOHHOH QOPMYNE GBIAM UCKIOye-
Hbl 3Be3Jbl, OTSATOLICHHBIE MOFJIOUEHHeM H, B YaCTHOCTH, BCE CBEPXTHUTAHTHI.
Bceero 6bi10 HEnomb3oBaHo 88 ofuunx 3se3n. paduyeckoe COOTHOLIEHHe MeX-

' Iy 1IBETOBBIMH IKBHBAJIEHTAMH OOOMX KaTajnoros: Hamero (r) H CTe6-
0uHCa (¢) mpuBegeHO Ha pHC. 54,
MOXCHOCTh IPHMeHeHHs TpocTeiiliero JHHeHHOTO cooTHOweRus. [Tpuunna 3TO-:
ro — B GOJILIIOM Pa3NHYHH 0GeHX IBETOBBIX cHCTeM. O6/acTh CNEKTPaNbHOM
YyBCTBHTEJIbHOCTH (hoTroMeTpHueckoi ycraHoBKH CTe66uuca, Xad dre-
pPa m YuTdopaa Jexur, NPAaKTHYECKH, BHe 06IaCTH Ba.nbmepoacxoro:;

CKa'Ka, y KOTOpOro, Kak ussectHo (crp. 91), HaGmonaercd pes3Koe H3MeHe-.
HHe B paclIpeJieNIeHUH SHEPruH, a TaKkKe NHUCKPETHO MEHSeTCS IBETOBAs TeM-

nepatypa 3BesAbl — NORMMKAaACh A7 GoNee KOPOTKHX JiuH BoaH. Ham doto-;

3JaM  OCHOBHOTO KaTaJora Cred-

a [99]. Hostomy npexcraeaser He-
VIO DPOOYKUHIO 3THX KaTajoros. Ko-
Cy, KaTaJOTH, NOJNy4YeHHble A5 Cylue-

H3 KOTOPOro Cpasy OueBMJHA HEBO3-
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Karajor (POTOSIEKTPHYECKHX LBETOBHIX DIBHBAJICHTOB 3BE3J 18T

MeTp HMeeT Gonee IIHMPOKYIO CHEKTPAJbHYIO IYBCTBHTEAbHOCTb, OXBAThIBAIO~
uLyio 06JacTh CHeKTpa, KaK 10, TaK u nocie DBasibMepoBCKOTO KOHTHHYYyMa.

P

JVMBbIMH U3 paﬁOTbI o IIIeCTHuBe’l‘HOﬁ3JIeKTpOKO.HOpHM€T

€,

I i ' N + dsa0 ‘1"'050 n'f“soo g, fwe
0
Puc. 54

4TO COOTHOIIEHHE MEKAY UBETOBBIMI SKBUBAIEHTAMH, BBIBO=
pur Creb66uuca

pYurdopaa [102], a uMenHO MEKLY CJIOIKHBIM, MPOU3BOJHBIM IBETOBHIM

1 I
KBHBAJEHTOM ¢ = *;(U%— V) — > (B+ G) H OObIYHBEIM (V— B ) — Hau-

HurepecHo,

Gojiee BJii3KO ~ COOTBETCTBYIOIIHMH — CHCTEMAaM ¢ M &y (puc. 55), a TakXKe
I , 1., .
MeXay ¢= *2—(U+ Py —-=(B+G) u ¢ (puc. 56), mOKasHBAIOT KPHBHS-
2

HY anaJornuHyio nabaogaomeiics Ha puc. 54.

(u-8) T
m
-0.30 4
-040
-0.50 -, s
o T T
~0.60 .._.,.,5.1.--_-'/.‘./“ o
. M.
—o-7oﬂ.,,1,.....l
=1.500 -1000 - 0,500
I_ fusv _B82G
C_{uzv #__}
Puc. 55

HpH6JII/I)K€HHbIe TIOJIO2KeHN 9KBHBAJICHTHBIX.

xcd 3/1ech 11BETOBBIX CHCTEeM.
fi CcHCTeMbI K CHCTeME

Ha puc. 57 nMpuUBOAATCS
JIMH BOJAH JUIsl YIOMHHAIONWIH
BosppamaemMcs K BONPOCY O PeayKIH Halle

Cre66unca c.
TleppoKauaJbHO Mbl HCKATH KBaAPATHHOE COOTHOIIGHHE, OrPaHHYHB-

HIMCh JHLIL 3Be3faMu, HMeIMH £, 0™000. FockoibKy Karajlor Crteb~
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HUHCA He MOXKeT 3 priori paccMaTpHBaTBCH Kak dyHnamMenTaNbHEL, TO

MEL BKIIIOUHIIA B HCKOMYIO  PeyKIHOHHYIO dopmyny umemc F(z) (rme z
‘COTBETCTBYET SEHMTHOMY PAaCCTOAHHIO 3BE3NHI NIPH eo IIPOXOXKIEHHH Uepes Me-

C,
¢ 0.10+

0.00-
- 0101
-0

- 030 : .
1500

I
~17000 J
+V
Cl= {8~

% -
E
\—-v‘w

Puc. 56

PHAHAH Ha WHpOTe YOIUGEPHCKOMH O6cepsatopun, Ha KOTOpOH, B OCHOBHOM,
‘HaGMIOfaMNACh 3BesAbl  ofUlMe ¢ HAIIMM Karanorom). Mm uckanu, ciegopa-
TEJLHO, peAyKIHOHHYI0 (hopMyy B BHAe: ’
: ¢y =1+ peyt-lcs+kF (3)
'H OPHUUIM K BBIPAMKCHHIO:
¢y = -+ 07184 4- 0,504 ¢, + 0.146 ;2 — 0™002F (7) (1)

‘Otciona BuxEM, uTO wieHoM ¢ F (z) MOXKHO TOJIHOCTBIO TIpeHeOPeub. 1o yKa-
-SbIBAET Ha OTCYTCTBHE CHCTEMaTHYeCKOH OLIMGKH Katajora CTe 6 6 H H e a,
Xabpdepan Yur Gopna B 3aBUCHMOCTH OT CK/IOHEHHSL :

U vela® | G R J
%0 o 500 6o 400 %;o g;o 000 Aloo
A
Pue. 57

Huxe mbl yBunum, uto dopmyna (1) Bnonse ynoBneTBOpHTENBLHO O6CCHe-
IHBACT NpHBEIEHHE IBETOBLIX 9KBUBAJIEHTOB BO BCEM AHANa30He NepBoro u
BTOPOro CIHCKOB HALIEr0 KAaTajlora, HO OHA OTHIOAbL He MOMKeT CIYKHTb KaK
«00Iast pefyKIHOHHAs (OPMYJIa Jis BCexX CnekTpanbHeIX THIOB. Takas oburas
<hopmyJia, NONYUeHHAs 10 BCEM OGLIMM 3Be3naM OGOHX KaTaJjloros, 3a MCKJIIO-
“ICHHeM CBEPXTHTaHTOB, OKasaJach clefyiomleH:

¢y= 0™167 - 0.422 5, + 0.032 3 — 0,040, - 0,007 (2)
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TouHOCTh MpecTaBIeHHs 3TOH (GOPMYJIOH, BKiIKOuasi, KaK OMHOKH onpe--
JICNICHHA 1BETOBBIX SKBHBAJIEHTOB B O0OHMX K4Tajorax, TakK H BO3MOXHbie-
'VKJIOHEHHs! BCJEJCTBHE AHOMAJUil B paclipe/le/eHHH SHEPrHH B - CHEKTpax.
3pes]l (M3-32 DasMUUMs LBETOBBIX CHCTEM), XapaKTePHU3YETCsl CpelHed OimG--
KOH OJHOTO Npe/iCTaBJICHH:

: o, = £ 07023
B cuTemec,. V3 comocraBieHHss TOYHOCTell OGOMX Xarajoros (CM, HuKe)
AyAeT BUAHO, YTO 9Ta OIMOKA JoJKHA ObITH OTHECEHE, B 3HAYATENLHON Mepe,.
32 cyeT OwMGOK Katajora CTe66HHCaA W €ro COTPYAHHKOB. Peryknuon-
Has KpHBAf, BbIUMCIEHHAst IO opmyJie (2), IpoBelieHa CIUIOIIHON JIHHHEH HA
puc. 54, IlpexcraBnenue, jasaeMoe 5TOH (POPMYJIOH, BIOJIHE YAOBJIETBODH--
. TeJibHOE, 6e3 KaKoH JHOO TeHAeHIMH K CHCTeMAaTHUeCKHM OTKIOHCHHUSIM.

Cpasuupas B TaGuune XXXVI sHauenus ¢, HaiiieHsle 0O OOenM pe-

nykunoHusM popmyaam (1) u (2), ybemaeMmcsi, 4TO ¢ TOUHOCTBIO [0 0m01

OHM NAIOT TOXIECTBeHHble 3Hauenyst B npefenax — 173<ce< —0™2, 70 eCTh,.

npaKTH'{eCKH, BO BCeM JHalla3oHe Hallero OCHOBHOIO KaTraJora.
Ta6anna XXXVI

G | @ e @ | e | @) o (0

m n m m m n
~1,500 | —0:23 —0,24 ||—0,700! —o0,10 | —0,10
-=1.400 | —0.22 —0.23 || —0.600| —o0.05 ~0.06
—1.300 | —0.22 —0.22 | ~0.500! -—0.03 | —0.03
~—1.200 | —0.21 —0.21 }l—0.400| +o0.01 +o0.01
—1.100 —0.19 —0.19 || —0.300| -40.04 +0.04
—1.000 | —0,18 —0.18 || —0.200| +0. 08 +0.08
—0.900 | —0.1§ —0.15 | —o0.100| +0.12 | +0.14
—~0 800 —0.13 —0.13 || —o.oc0! +o.17 ! +40.19

Ta6auua XXXVII, ocuoBana ua dopwuyie (2) u npegHasHagaercs AJs:
NIPAKTHUECKOTO HCHOJNb30BAHHUSI, NO3BOJMsAS YAOOHO IepeXOduTh OT Hallei CH-
CTEMUI K cHcTeMe ¢~ DB mepBo# ee rpade paercsd wHrepBaJ/l HaIIHX [BETOBBLY
3KBHUBAJIEHTOB, COOTBETCTBYIOIMIUHA ONpPE/eNCHHOMY ¢y, NPHBOIHMOMY BO BTO-
poii rpade.

Tabanna XXXVII

3 Watepsats ¢, | & Unrepsaant ¢, | ¢

f -—xy,ngo4, — 1733228 — o’szz —07”48 1, —-0",3456 —oyfboz'
~—1.227, ~—1.164 —~0.21| —0.455, —o0.429 | —0.0I
—1.163, —1.,106 —o0,20} —n.428, —o. 401 0.00"
—1.105, —1.051 —0.19| —0.400, —0.374 | -0.01

| —1.050, —I.000 —0.18|| —0.373, —0.348 | -fo0.03

| —0.999, —©.955 | —0.17| —0.347, —0.323 | +0.03
—~0.954, =0.0913 —0.16y —0.322, —0.297 | 0,04
—0,912, —0.873 —o0.15} —0.296, —o0.272 | -o0.0%
—0.872, —0.834 —0.14|l —0.271, —0.247 | +0.06"
—o0.833, —0.797 ~0.13( —~0.246, —0.223| -o.07
—0.796, —O0.762 —o0.12§ —0.222, —0.198 | -+0.08
—o0.761, —0,728 —0.11| —0.197, —0,174 | -+0.09-
—o0.727, =—0.695 —o.l1o| —0.173, —o.150{ -+0.10
—0.694, —O.661 —0.09 —0.149, —0.126 | --0.11
—0.660, —0.629 ~0.08| —0.125, —0.102 | -}O.I2
—0.628, —0.599 ~0.07| —0.101, —o0.078 | +o0.13:
—o0.598, —0.569 —0.06j —0.077, —0.053 | -+0.14
—0.568, —0.540 —0.,05}f —0.052, —0.029 | -+0.1§.
—0.539, —0.§10 —0.04| —0.028, —o.005 | +o0.16
—0.509, —0.481 —0.004, +0.020| Fo.17
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Bsfmy KPUBONMHEHHOCTH COOTHOLUEHHS MeXJY CHCTEMAaMH, Pe3Ko CKashl-
Balowmelicss B 0GMACTH pacCMaTPHBAEMbIX 3eCh LBETOBHIX SKBHBAJEHTOB, rpa-
AHEHT PELYKIHOHHOX KPHBOH SIBJIsIeTCA CYlIeCTBEHHO NepeMenHbiM, Ha pue. 58
'[IPUBEACHB! B 32aBUCHMOCTH OT ¢y KaK 3HAUEHHS 3TOTO IrpajiuenTa dey/dey, Tax
“H 3HaYeHHe cpeJHe OIIMGKU (o) B CHCTeMe ¢; — COOTBETCTBYIOIIee HEKOTO-
poit owHOKe B HalueH cHCTeMe, KOTOpas GbuIa nosoxena papHoH -+ 0.010.

10;6 b L 0.010
dCe 1 dCo - 2
ac, 1\ d¢, _ |
- g - -
So - 7 - 0.005
i m
Q.0 LA LA B /l LA B S S 4 -+ T 0.d00
-1.000 -0.500 oooo C, *0.500
Puc. 58

Orciofa BHAHO HACKONBKO BBIUIe TOTHOCTH HAIUETO KaTajora mo cpaBHe-

HHIO ¢ Katajiorom CTe® 6 H HC a, I KOTOPOrO CpPeAHsA OIIHGKA OXHOro

' KaTaJIOXHOTo 3HaueHMsi (a He BepoATHAd, KaK 3To NpuHATO Aasath B CIIIA)
cocrapisier 0%02—0703 nist HaGMIOAeHUH, NONYYeHHHIX Ha Mayur Bunb-

con u 07M03—0705 j1s HAOGMIONEHUI, BHIIONHEHHBIX Ha YOIIGEPHCKOH o6cep-

BaTOpUH (BCe 9TH 3HAYEHHS B cucTeMe ¢, ). CpenHsss omubka OIHOro kKa-
TAJIOKHOTO 3HAUEHHs B Halllell CHCTeMe COCTaBJsieT [Js TMepPBOr0  CHMCKA

(tabmuna XXXIII) - 07006, a mns Broporo (rabmuma XXXIV) =+ 0m010.

DTHM 3HAUEHHSM COOTBETCTBYIOT B CHCTeMe ¢; JJsi CPeJHEro uBeTOBOTO
sKeuBayenTa (c,=—0.750) oumbku, paBHele + 07002 u 4 07004, cooTBer-

-¢cTBeHHO. TOYHOCTH HAIEro KaTajiora OKa3biBAeTCH HA MOPSAJOK BBILIE TOY-
Hoctu xarajora Cre66uHCa.

KoneyHo HaJlo UMETH B BHAY, UTO TOYHOCTb 3JIEKTPOKOJOPHMETPHYECKOI'O
KaTaJjora, IPUBEJeHHOr0 K HeKOTOPO#l CHcTeMe, NPH MPOYHX PABHBIX YCJIOBHSX
GyneT HpONOPIMOHAJNbHA IIHPHHE HCXOIHOH IBETOBOM cHcreMHl. MMeHHO mo-
3T0MY IpHMeHeHHe IIMPOKHX IIBETOBBIX CHCTEM H BEITOJHO C TOYKH 3pPEHHUS
yBeJfyeHHs] TOYHOCTH. Ho [J/1s MOJHOUEHHOr0 HCIOJb30BAHHS BCeX NpeuMy-
HIeCTB IOMOOHBIX CHCTEM HeoOGXOAMM BO3MOXKHO Gojlee COBepIIEHHEIH yueT
atMocepHOro ociabeHnust CBeTa, TaK KakK ueM IUMpe CHCTeMa, TeM OoJbliue
NOTPEINHOCTH MOXKET BHeCTH HeGe3yIpeuHHH yyeT 3TOro ABJEHHs.

[MosiyyeHHBIH BHIMTPHINI B TOYHOCTH HAMIEro KaTajora (Ha LeJbli mops-
J0K) 1O cpaBHeHHIO ¢ KaTtajorom Ctre 661 Hc a ofbiacHAeTcst 00eHMH yKa-
3aHHLIMH IPUYHHAMM — U GoJlee LIHPOKOH IBeTOBOH cHcTeMOH H GoJiee coBep-
LileHHEIM METOJOM yueTa ocnalJieHHs] cBeTa B 3eMHOI aTMocdepe.

Brire MBI YCTAHOBHJIH OTCYTCTBHME CHCTEMATHUECKOH OMIMOKM KaTallora

Cre66unca, Xadbhdbepa u YUTPOpAa B 3aBHCHMOCTH OT CKJIOHe-
: vusi, EcThb M B 5TOM KaTasiore CHCTeMaTHYECKast OIIHGKa OT IIPSIMOro BOCXOXK-
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nenrs? B OTCYTCTBHE TaKOH OIIMOKH yOexaaeMcs 1o puc. 59, Ha KOTOPOM NpH-
“BeAiGHA PA3HOCTs Ac¢=¢y— ¢, B 32BUCHMOCTH OT NPSIMOTO BOCXOXKJEHHS.
Tockonbky Ham katanor (QyHZaMeHTANBHBIE, TO OTCYTCTBHE XOJa paccMa-
TPUBAEMBIX Pa3HOCTell M XaeT OCHOBaHMe 1JIs BHICKA3aHHOTO BBHILIE YTBEpXKIe- .
nus, Takum o6pasom ybexgaeMmcs, yro xkaragor Cte 6 6 HH ¢ a cBoGONEH OT
CHCTeMATHYECKHX OLIMOOK, KaK IO CKJOHEHHIO, TaK U IO IIPSIMOMY BOCXOKIe-
. HHIO ¥ BIOJHe 3aKOHHO MOXKeT MCIIOJb30BAThCS COBMECTHO C HAIIHM KaTajo-
TOM JJIs M3YueHHS pachpefelieHds H3GHpPaTeNbHO NOIVIONIAIONIEH MeK3Bes/-
HO# MaTepHu.

+0.10 4

‘v'o.oo-b'._,..n___,»_J_ns'. 0l TP b ) 6, te o & N
o® O S o?‘:c% o0 e © o"?0 00 *
-0.10.

7 I
0 2 4 6 # i 1z 14 16 18 20 22
Puc. 59

'§ 3. CpasueHne ¢ MeXAYHAPOAHON CHCTEMON MOKas3artejeil uBera

Mgl He cTaBUsIH cBoeft 3afgauell onpefesieHHe TOYHOH PeNYKIHOHHOH (op-
MYJBL 15 TepeXofia OT HalleH CHCTeMBI K CHCTeMe MeXIYyHapOJHBIX I0Kd3a-
sesieft 1BeTa, MOCKOJBKY B 9TOM HEeT CYIIeCTBeHHOH HeoOXORMMOCTH AJIS JAlb-
mefimreti JHCKYCCHHM TONYUYeHHOTO Habaogarenssoro Marepuana. Ho gas cpae-
HHUTENLHOH OLEHKH TOYHOCTH ¥ INHPOTHI I[BETOBOH CHCTeMBbl HAIIEro XaTajora
TpeACTABIsIeT MHTepeC HAMTH COOTHOLIEHHE M MeXAy 3THMH cHcTeMaMu. He
HPOBOAS ClIeHHAJbHBIX HAGJIONeHUH, MBI BBIBEJH COOTBETCTBYIOHIYIO NpHOJIH-
JKEHHYI0 PEIYKIHOHHYIO (POPMYJY, NMOJB3YSCh NONyyeHHBIME CHpPCOM 3a-
BHCHMOCTSIMH MEXAYHAPOMHBIX NOKasaTesell IBeTa W IBETOBLIX 3KBHBAJEH-
TOB ¢; OT cnekTpaibHbix THIOB B cucteMe HD (94; Taén. 9). OcrosbiBasich
Ha 5TOM H HCXOJS M3 COOTHOLUGHHS MEXAY IiBETOBLIMH IKBHBAJCHTAMH B Ha-
mel cHCTeMe W B CHUCTeMe ¢, MBI MOJYUuJd rpadHuecKyl0 3aBHCHMOCTD
“MEXAY Hallefi M MexAyHaponno#i cucremamn (puc. 60), xoropas xopolo
npejcrasisieTcs JUHeHHOH peXyKIHOHHOH (opMysoH:!
| ¢, = 0m28 4-0.70¢, (3)
; U3 KOTOPOH BHAUM, UTO Halla cHcTeMa IIHpe CHCTeMBl MeXAYHAPOIHBIX NOKa-
3arenei usera B 1.43 pasa.

t B opnoit u3 Hamux npexHHx pabor [19] nna cooTHomeHHst UIMPOT pac-
CMaTpUBaeMBIX CHCTEM NPHBOJUIOCH 3HaueHHe 1.7, DT0 3HaueHHE OCHOBBIBA-
Jocb Ha AaHHBX CTe66uHCca, Xaddepa u Yurdopna, xpaBumx
JUIsl OTHOLIEHHS INMPOT MeXAYHAapOAHOH M MX cHcreM 3HageHwe 1.5. Cupc

! To, uro mosyuaroweecs COOTHOLIEHHE JNHHEHHO, — NOHATHO, T. K, 06JaCTH CHeK-
TPa, OXBaThlBA€Mble Halled W MeXIYHAapOJHOH CHCTEMaMH, JOCTATOYHO ONHM3KM APYT I
Apyry. ’
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mnokasan [93], uro ;s 3Be3N CHEKTpadbHBIX KjaccoB B8—A4 NOJYYAETCH
CpeaHee 3HaueHWe AN dey/dc, pashoe 1.9. Ha ocnopammu puc. 58 w

dopmynsl (3) nonyyaeM dey/de, =1.9, B nosHOM corsacuu c IIPUBEHEHHbIM
Belle pesyapTatoM Cupca. Ho mra 3sesx tonsko BS — B9, sBuny
KPHBOJIMHEHHOCTH 3aBHCHMOCTH ¢;=f(¢,), HAXOHUM GoJee BHICOKOe 3HAue-
HHe, 3 UMEHHO dc,/de, = 2.3,

+1500

"

+1.000 —

§ 4. 3aBUCHMOCTb UBETOBBIX IKBHBAJEHTOB OT CNEKTPa

[Ipencrasnser Takxke HHTepec MOJYYHTb XOTsI Obl HPHOJIUIKEHHOE COOT-
HOIEHHE MeX/ly HAUIMMH LBETOBBIMU 3KBHBAJIEHTAMH H CIHEKTPAMY B CHCTEME:
HD (a5 no3inuX KynaccoB OepeM TOMbKO TuragTsl). Ha puc. 61 kpykkamu Ha-

m
+2.0 .

Co

+1.0 4

B0 A0 o o yir
Puc. 61

HeceHbl cpefiHue (HOpManbHble) 3HaueHHd (B3arhble u3 [aeel VI), a ToukaMp—
HMHJHBHIyaJbHble, He Bollejlune B ocpeiHeHde. CulomIHas KpUBas [AeT COeT-
HOUICHHe, BbiBeJleHHOe Ha OCHOBAHHHM Hallel (opMmysanl (3) u Tabauus 9 pa~
Gotet Cup ca [94].
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§ 5. Cpasuenne rTounocTeii NEKTPOKONOPUMETPHYECKUX KATAJNOroe

B saxirouenne, B rabanne XXXVIII, npusoaures CpaBHeHHe TOYHOCTEl
THABHEAIIHX 3/1eKTPOKOIOPHMETPHUECKUX KaTaJIOTOB, OXBATHIBAIOMIMX OO/h-
wre obsactu na Hebe: CreG6uHc a, Xaddepa u Yurdopnaa [99),
Cred6uHca u Yurdopma [102], bskkepal48luTwoccos [671 ¢
‘TOYHOCTDLIO, NOCTHTHYTOMW B HacTOsiied padore. B nepBol rpade 3Tofl Tadau-
LB YKA34HLI aBTOPbI COOTBETCTBYIOLLErO SJIEKTPOKOJIOPHMETPHUECKOTO KaTa-
JI0ra; BO BTOPOIT — OTHOLIEHH® IIHPOTHI IBETOBOH CHCTEMBI AANHONO KaTajora
K IIHPOTe CHCTEMbl MEXKAYHAPOAHBIX TOKA3aTejell IBeTa BepHee — rpaju-
CHTBI de/de,; B TPeThel —— CPeHss OMHGKA OLHOrO KaTAJOXKHOTO 3HAUCHUS

B UBETOBOH CHCTeMe ABTOpa; B YeTBEPTOH — 3Ta  ouINGKa, IIpHUBeAEHHA ST '
K MEMAYHAPOLHOH IIKaJe; B MOCJeHell rpade —— cchiiga Ha paccMmarpH-
BaeMbli KaTtaJor.

[pusenenne x imkane MEAIYHAPOLHBIX TIOKA3aTeell 1BeTa MBI OCYLIE-
CTBHJM JUIst kaTtajioros Boaxkepa u T'ioccosn TOCPENCTBOM IIepexoqa K
cucreme Cre66unca o), HOJILSYACh 3aTeM 3HaueHueM 2.3 AJst Hepexoja
OT MOCAEAHEH K IIKAJIC MEXAYHAPOLHBIX NMOKA3aTeNeil usera. ITostomy sga-
HeHus, npusefentslie 8 Tabaune XXXVIII, orrocares, CTPOI'O TOBOPH, K IBe-
TOBLIM SKBHBAJIEHTAM 3Be3/[ CIEKTPAJILHBIX THIOB B8-BI?.

Cucrempl Cre66unca, Xa bdbepa wu Yurpopna (¢,), Bak-
Kepawul ioccos umenr MeHbLIyo [HHPOTY LiBETOBOH CHCTEMEI IO CPABHEHHO:
© Haledt. [IpectaBasier uarepec cpaBHUTE Haln Kataor ¢ TaKUM, IBETOBAS CH-~

creMa KoTtoporo paBsHa ro Urupore wiu IPeBOCXOAHUT TaKOBYIO Halllero xara-

Jgora. Takue CHCTCMBI HMETCH Cpelu HIECTHIBETHOH SHGKTpOKOJIOpI/IMGTpHH,

1 B cBmsu ¢ paceviorpermest radiunpl XXX VI CACNyeT OTMETHTb, 4TO B Hee
HE BOULTH JaNHBIC O TOWIOCTH [BYX COBPOMEIHDBIX HaTANIOrOB PacCMaTpHBAEMOr0 THIA,
& HMeHno saranora lunra uw Amekcona [91] u maranora Gruskmx x Comuy
ape3g drreua |57]. Mel ne cumra HYHHBIM OCTAHABIMBATLCH Ha TIEPBOM H3 HTHX
HATAIOroB MOTOMY, YTO IOCTPOCHHE eT0 He HMeer HHYero O0LIero ¢ HpHHLIHIAME coBpe-
MSHHOH rourol acrpotoroMerpuut (car. . 111, § 6). Yro me nacaercs xaramora D r o e-
H &, TO mOCaeuui e NPUROLMT JANIBIX JUis NONYIeHHDIX HM OIIMGOK BHEATMOCHEPHAIX
IBETOBBIX DKBHBAJEGHTOR, a TOJALIO HIIIOCTPAPYET MX TOYHOCTL (B Taduuue 2 IHTUPO-
BaHHOU padoThl) comocrapsenien OTACNLHBIX HAOMIOLEHHH HeGOMBIIoro qHC/a 3BE3J
IS BCETO JIHANAB0HA HAGIIONABILHXC S 3BE3IHBIX BEJHYMH (0T — 1™ 0 '~l—117."2) Pac-
'CMOTPEHHE 9TOH TalIHILE CRHNCTEIBCTRY T 06 HCKIIOUHTENBHO BhICOKOMH TOYHOCTH IIpU+
BOQUMPIX HaGJuoJCImit  (~ 0™ons), me SABHCAILCH K TOMY e 0T APKOCTH HabmoRaB-
UIHMXCH 8BE3T. 1A HCHINOUHTEIBIO BBICORAS TOTHOCTL BULIBBIBACT HEKOTOPOE YIHBIEHHE,
GO IPHHATE BO BITHMAHHE 1ECOBEPILEIICTRO TPHMEHENHOr0 I I T e H 0 M METORa yuera
BIHANHS OCITAGTCHUS Cheta B atyocdepe (1T, I, § 6). O6bsacuenue, 6biTh MOIKeT, Ha-
- RO MCHATh B HCRJIOYHTEJLHOM, TIOBH/TIMOMY, CTaGHIILHOCTH MPOBPEYHOCTH arMocdepnr
Ha JIukcrol obcepBatopus. B ¢BAsK ¢ o7 Heﬁesnn'repeCHQ BCHOMHHTB, YTO CpaBlie-
"HHE HABMOoNeIHiT Ilenpn, nosyueHnsIx Drreno M Tamie ¢ BecbMa BBICOKOH BHYT-
Dennell TOYHOCTBI0 H B CYIecTREHHO Gosnee GiarONPHATHIX YCJIOBUAX (HabI0geHn 4
CHOINIEHHSA) € BCCHLMA TOYILIMH e pAgayMu  Habmomenui . Ilneag M opra"Ha u
JAM O M COHA, REIOJNCHIIBIX Ha oGcepBatopuH Maxnonaibg, moxasamo  HamHume
BECLMA CYTICCTBEINDBIX DACKXOIRACIHI B NIOJTYyYeHHBIX. Pe3YAbTATAX [72]. 911 pacxope-

HHA He MOAYUILIH [0 HACTOSAIEro BPCMCHH  KaKOTO JHO0  yOefHTENLHOr0 Ofbic-
nenms [97],

13. 33sborgdbol sbéomg. by, Bonm., Me 14

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7

194 I'naBa mnaTas

Tabauua XXXVIIL

ABTOp dejde,, a Gy Ccnluka
HHKOHOB » « -« o+ « « + - C 1.4 +0" 010 iomoo7 OcHOBHO# KaTalor
lMocco . . . . . - o 0.30 0.009 0.030 [671
Bskkep . . . . . 0,39 0.013 0.034 [48]
Creb6unc, Xaddep, Yurdpopn (¢) 0.44 0.030 0. 069 [99]
Cre66unc, Yurpopn, (pacuer) . 1.4 ! 0.035 0.025 [102]
» » (cucr. U— Gy) 2.8 0.045 0.016

Cre66unca u ¥ utdopxat. [Ipapaa, cpefid CHCTEME «MOHOXPOMAaTHYe~
CKHX» BEJIMUWH 3TOFO KaTaJlora, CpeJHHe JJIHMHbI BOJH KOTODBIX MPUBEJEHDLI HA -
puc. 57, Her Takoll Iaphl, KOTOpast B TOYHOCTH COOTBETCTBOBANA 6nl HalleMy

1
xarajiory (Hanbojee GIM3KOH SBISAETCS CJIOKHAS KOMOHHAIMSA ¢y = §(U+ Vy—

1
— —2-(B+ G), ¢ KOTOpOl Mbl NO3HAKOMHIHUCH Bhime). M3 sroro sarpya-
HEHHSI MOXHO BHIHTH, pac-

o CUHTAB, OCHOBHIBASACH HA
m 11eCTHIBETHOH KOJOpPHMET-
+0.60 pun Cre66uHCa, TOU-
v HOCTb TAKOTO  KaTaJora,
050 4 KOTOpH# uMes Onl Ty XKe
MXPOTY I{BETOBOH CHCTE-

040 MBI, UTO ¥ Hall KarTaaor.
L 3TOro BOCMOJbL3yeMCs

, 0309 JLAHHBIMH O TOYHOCTH Hal-
020 JIOfEHHH, IIPUBCACHHBLIMH

: B oxHoi n3 pador Crtel-
010 . 6uHca u Yurtdopna
[101). CTpouM 3aBUCHMOCTD

0.00 - cpefHell OWMOKM OLHOTO
300 400 500 600 200 HaG/IIOJeHHs B 3aBHCH-

mm MOCTM OT SKBHBAJCHTHOHK

JJHHB BOJHHL PasJHYHBIX
duaeTpoB (puc. 62) s
apeag apue 770 (ycioBHs HaOJIIONEHHS KOTOPBIX O0/JIM3KO COOTBETCTBYIOT
‘ycnoBusiM HAaGMIONEHHA 3Bes) HAUIETo Ka'ra.nora2),\ OoTKyna ybexaaemcs
B BecbMa MJABHOM XOJie TOYHOCTH B 3aBHCHMOCTH OT A
Tlpu 3TOM CleyeT HMeTb B BHAY, 4TO Cre66uncu YETHODA TAaK
HOAGUpaJH CBOM CBETOQHILTPEL, YTO OTOpOCH! B Pa3JMUHbIX (PHIBTPAX He pas-
JIMYAJTHCh CYLIECTBEHHO 10 BeJHYHHE.

Puc. 62

1 llecTHHBETHA® 3JIEHTPOHOJOLHMETPUA BBIIONHANAach Ha 60" n 100" pedier-
Topax O6cepsaropus MayHT BunbcoH, AnA HOTOPBIX HaGJofaBHIecss 3Be3fbl

ObliId BechbMa APKHMH OGbeKTaMH. :
2 Bojee ciabbie sBesfpl (T 1™) nabmopanuce CTe66HHCOM H YVuar-
‘fdhopAaoM B CpegHeM Ha HEOGBIYHO GONBIIHX 3€HHTHBIX PACCTOAHUAX, YTO MOIJIO HO-

HH3UTH TOYHOCTH HaGII0JeHHH,
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Raranor doronsexrpuuccrux I{BETOBBIX BKBHBANEHTOR 3BE3] 195

Beps ¢ puc. 62 snavenus CPEAHHX OLHOOK

U] 9KBHBAJNEHTHBIX JJIHH
BOJIH HAIUCH 1BETOBOI CHCTEMEL (

ri. I, § 8) mosyuaem, uto g A, = 390
530 mp. cpepnue o6y MOHOXPOMATHUECKHX BEJIHMUMH OYIyT PaBHB COOT-

BETCTBeHHO + 07035 u -+ 07024, Orclona CpelHas OmHGKa OXHOrO ompeje-

JCHUS LBETOBOTrO 3kpHBaseHTa CTe66uHCcOM H Y H T boprom 6ymer

PaBHA JUIT  CHCTEMBI, PABHOH IO WIMpPOTe Hamed, - 0060 B wacrosmeir
CHCTeMe U - 0™m{43 p MeKIYHAPOAHOH. [ls1 OAHOTO KATANOKHOTO 3HAYE-

HH, OCHOBAUHOTO Ha Tpex HaGMNIOLCHUSIX, GYAeM HMETh IpUBeJleHHbIE B IIH-

TOH cTpoke Tabmuubt XXXVII snavenns -+ 07035 +07025 corBeTcTBEHHO.
[Tomumo 3100 pacuera PACCMOTPHM TaKiKe TOYHOCTb OIpejeleHHs I[Be-

, TOBBIX SKBHBAJEHTOB B pealbHOl cucteMe CTeGOHECa u Y HT bopna
(U~ Gy). 27a cucrema, oxpaTeizas Hamy (cM. puc. 57), npumepHo B aBa pasa

‘GoJ1ee IIHPOKA, B UEM JICTKO YOEIHTBCS 1 H3 paccmorpenus puc. 63, gaworero
LOOTHOMIEHHE MEXKAY OBEHMH CHCTEMAMH IBETOBLIX 3KBHUBAJCHTOB.

(w-G)

~1.00.

~1.50 ‘

1 Y Y -

U
~9.90 ~0t0 (¢ -0%
-}
Puc. 63

oswsysice puc. 62, ne MPEACTABJIACT TPyLa HAHTH, YTO CPefHSIA OLIHGKA
ORHOTO ONpede/IeHUs] LBETOBOTO SKBHUBAJEHTA B cucreme (U — G) pagma
1 07080 uro COOTBETCTBYET B HAlLIEH CHCTEME 3HAYEHHIO -+ 0™040. Orcwoa
JIIF KaTaJ0XKHOTO 3HAYEHHST OCHOBAHHOTO Ha TPeX HAOMIOLEHHAX, HO-
aydaem §=:+£0"047 B cucreme (U --G) u =+ 07016 — g MEXKYHAPOHOH.

Mer BHAHM, 4TO 15 BCex 2JMEKTPOKOIOPHUMETPHUECKHX KaTaJlOroB, pac-
CMoTpeHHbix B Tabinne XXXVIII, tounocTs Karamomxubix 3HAYEHHI! UBETOBBIX
SKBHBAJCHTOB CYHIECTBEHHO HUKE, YeM ISl Hallero. DTo elje pas nopuepxu-

BaeT Te NPEMMYIUEeCTBA, KOTOPhIe AAeT BOSMOKHO Gojiee TUIATENbHHI yueT
ocnabieHus CBeTA B 3eMHOH armocdepe.
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riTABA UHIECTAA

MU3BLITKHU LIBETA 3BE3]L
§ 1. HexoTopble TNpeABAPHTCAbHbIE 3aMEUAHHS

TIpn cTporom MoAxofie X npoGieMe H3yueHus TPOCTPAHCTBEHHOTO pac—
TpefieNens i (hU3MUeCKOH CTPYKTYpHI MerK3Be3HOH norjouwarnuleii MaTepun’
5Ta IPoGAEMa OKAa3bIBAETCA UPE3BbIYAHHO cnoxuoi. TlonHoe ee pelleHHe Tpe-
Gyer onpeleseHUs SABHCHIIETO OT JJIHHBL BOJHBL MOHOXPOMAaTHUECKOI0 [0~
pomlenHs  cseTa k(XA 7) A KaXIOro PpaccToaHus W HaMpaBJeHHs &
IIPOCTPAHCTBE, ONPE/IENIIEMOr0 BEKTOPOM 7, TO eCTh JJIST KaXKIOH 3BE3[BI,
)¢ TIOMOIIBI0 KOTOPOH OMpefie/IieTcst MeK3Be3/IHOe MOTJIOUICHHE. Paccrosnust
J10 3Be3J JOJMKHBI HaXOMUTHCS € GONBIIOH TOUHOCTBIO, UTO TpeOyeT WHIHBH-
JZlyaTbHOTO OTIPEJeNeHHsT X aBGCOMOTHBIX BEJIHUUH, & TAKNKE UCIPABICHHA BHU-
“IWMBIX BeJHUMH 3a TIOTJIOLIEHHEe B MEXK3BE3/HOM cpele. 3akon ocnabGaeHus
csera E(X, 7) HOMKeH ONPEeNeNATbCS IS KaXiOoro HamnpasJieHHs U pac-
CTOSIHHSI TTOTOMY, YTO €CTb BCE OCHOBAHHS OXM/ATh HEINOCTOSIHCTBA CPEHUX
pasMepoB [bUIEBBIX UACTHUI B PasIHUHbIX obmacrsix Tanakruku [37} Ha
PA3IMUHST B 3aKOHE M3OHPATEJLHOrO oCab/eHUA CBETd HMEITCS U lpPSMble

yKa3aHHS U3 ra6monenuir [461, [109).

OnRAKO, TOXOGHEIA, CTPOTHI W JETAJbHBIA TOAXON K PACCMATPHBACMOM
npoGaeMe CTAHET BO3MOKHBIM JIHIIL TOTAA, KOTAA GYLYT MOJYUEHBI OOJIbLIHE
pSIlbl TIPEUHBHOHHBIX CHEKTPOPOTOMETDPHICCKUX HAOMIOACHHN He TONBbKO Ap-
K#X, HO M JOCTATOYHO CJIaGBIX 3Be3. Heo6xomiMa TakxKe paspaboTka CreK-
TPANBHBEIX KPHTEPUEB, KaK JUIsi HAXOK/CHHS MCTHRHOTO pacrpejieNeHls SHep-
\THH B CHEKTPax OTAEJbHbIX 3Be3[, TaK H /I ONPE/NCIEHHsT HHAMBHLYAJIbHBIX
 AGCOMIOTHBIX BEJUYHH, OCOGEHHO MJIST 3Be3fl, OTHOCAMIMXCS K PAHHHM CIEK~
. TPAJIbHBIM KJIacCaM.

B HacTosilliee BPeMs MBI cllle BeCcbMa Jafiekh OT BOSMOMHOCTH 0N106HOTO'
NoxXoAa K HHTepecylollleit Hac mpoGieme. TTosTomy, 0COGEHHO B MacCOBBIX
paboTax, NPHXOJMTCA AENATh BECbMa CYLICCTBEHHEIS yrpolieHus.  Ympome-

\HH$ JeJal0TCst KAk B OTHOLIGHHH I0Ny4aeMoro MaTepuara —- 3aMeHa CTIEKTPO-
(pOTOMETPHYECKHX HAGMIONCHHUH KOJOPUMETPHIECKUMHA, TaK H B OTHOLIGHHH
ompejieNieHts PACCTOSTHUMA 110 3Be3 — HCMOJIB3OBAHAE cpefiHHX aBCONIOTHBIX
.BeJJHUMH ¥ BHeceHHe JIHLIb MPHOIMKEHHBIX MONPaBokK 34 o6Imee TOrJOIIEHYE
3 BHIHMbie BeJHUMHbI 3Be3. [109TOMYy B HACTOfLIEE BPEMS GOJIBITHHCTBO HC~
CICJIOBAHME TIOTJIONIEHHST HOCHT — XapaxTep JIHIIb Tpe/BapUTeJbHOM /pas-
BEKY — JUISl BBISIBJIGHHSI CAMBIX OGUIMX KOHTYPOB CTPOCHHS MeK3Be3HOM
1OTVIOH(AOLIeH CPe/IBL.

ITpu MpUMEHEHHH KOJOPHMETPUYECKOro MeToad TouHOH Mepoft usbupa-
TEJILHOTO OCJAGJeHHS CBETA SBNSETCS HCTHHHBIH 13 6eiToK uBeTa E,

orpejelisieMblil Kak pa3HOCTb pHearMoc()epHOrO HBETOBOTO 3KBHBAJICHTZ
3Beaabl  Co M ee HCTHHHOTO UBETOBOTO IKBHBAJICHTA Cu — cBOGORHOTO OT
- BIWsHNS W3GHPATETBHOTO OCTAGNeHHs CBeTa B MeX3BesHOM NPOCTPAHCTBE:

.E" =C() —-Cy[ .
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Ha3buitsn neera 3Besp : 197

B nactosme#t paGote craBunach 3agaud HAXOKAEHHS JOCTATOUHO coBep-
"UIEHHOTO MeTOAa onpefeneHust Co, 1. e. pelleHHs (POTOMETPHUECKOH uacTH
baceMaTpupaeMoi npobaembl. M3 H3M0KEHHONO B IPEABYIINX IIABAX BHAHO,
U170 3TA 3aj1aya MOXKeT GBIThb PelleHa I0CTaTOYHO YAOBJeTBOPHTENBHO. BTopast
KE, CIIEKTPOCKOMHYECKAs, YaCTh NIPOGIeMbl — ONpefeNcHHe HCTHHHBIX I[Be-
TOBBIX 9KBUBANEHTOB 3BE3J — elllé Jajicka OT CKOJBKO HHOYAb TIPHEMJEMOTo
‘petrenns. Kak mpr yugum Huxke (§ 4), TOUHOCTD H3GHITKOE 1BETA TIOJHOCTHIO
“ONPE/IeNIACTCA TOWHOCTBIO ONpefenenust Cy, MOCKOJbKY MOCAEIHSS NMOYTH HA
NOpsAjoK HuzKe TouHoctd C, .

B nacraiuem HMCCT@OBAHHN TAKXKe MPHXOAUTCSH BBOANTD 3HAUHTENbHBIE
YTIPOLIEHHST, IONYCTHMbI® BBUIY HE3HAYHTENBLHON TOUHOCTH ONPENEJICHHS U3~
ObiTkoB uBera. Tak, B fanbHeilleM NPHHUMAETCS PUGJIIKECHHO CIIPABEIH-
BLIM H3BECTHBIH 3aKOH JUIST 3aBHCHMOCTH W30HPaTeNBHOTO OCHabJeHHs cpeTa
B MENK3Be3HOH cpejie OT JUTHHBI BOJHLL

k() = *)? . H
Mur npenefiperaem, crefoBaTesbHO, HEHTPATBHON KOMIOHEHTONR OCJIaG/IeHus
'HECMOTDS Ha TO, UTO KaK Iokasan Henapio M. A. Bamaxkwv gse [3), B otou-
ume ot APYruX Gosee pannux pagor [11], [55], 31a KOMIIOHeHTa MOXET OCTH-
Tarh BIOMAe 3aMETHOH BennduHbl. OAHAKO 0N HEATPANBHOrO [OTJIOUIEHUS,
HOBITAMMOMY, CYLIECTBEHHO Pa3/HuaeTcs B pasmuumbix vacrax [amaxruxi [3],
BCICACTRIC UCTO €@ YWeT CTAHOBHTS OUeHb HEYBepeHHBIM.

Mbl npUHUMAaEM TaloKe, UTO MOKA3aTesb  # B dopmyne (1) nocrosmen
W paBeH eanwule [8]. Drto Takke TOJBLKO HEKOTOpOe TIpHGIIKEHHe,
‘O.A Menvuukosu m [12] v gpyrivu aBTOpaMu, Hampumep ¥ uT P o p-
sowm [107], Becoma yo6erresbro AOKA3AHO, 9TO 7  He SIBJSETCS TOCTOSH-
(HLIM T MEHSIeTCsT ¢ AJTHHON BOJTHBI, YOBIBAS IO Mepe YBeNMUYEHHS| MoCHeHex.
Ho w cam zakon usBuparensroro mornomennss % (A) HOBHAHMOMY TaKKe
MEHACTCA B PARTHUHEIX UACTAX  wWailieli spesfnoit cucremsl [37]. Tlostomy mst
NPAGIHKEHAOTO HAYUCHNST CTPOEHUST  TTOMIONLAIONelt marepun B [anakruke

K YUpPOHIEHHOE COOTHOMIeHWe (1) ¢ z==1 upejcTaBIsieTCs] Ha NAHHOM 3Talle
| HCcHIeloBaus Hanbojiee NPHEMJEMbIM.

§ 2. HopmasbHbBle BETOBBIE SKBUBAMEHTHI 3Be3]
CNEeKTpafbHblX THHOB B5-—AQO

Latst oupesiesierust neTHHEBIX H3GHITKOB 11BETA 3Be3 HEOGXOIMMO SHATE X
HCTHHHDIC JKE 1IBETOBRIC 9KBUBAMEHTH, 4TO B HACTOSIIEe BPeMS, TPAaKTHUCCKH,
etie Heocymectsimo. [TosroMy npuxoanTes OrpanHYHBATECS HCTOMb30BAHHEM
JHLIL CPENHHX 3HAYCHHH HCTHHHBIX IBETOBBIX SKBHBAJNEHTOB JJIS H3YUACMbIX
CTIEKTPAUILHBIX KJ1accoB. Takue cpejiiue 1BeTOBLIE SKBUBATEHTE! IPHHATO HA-
(SLIBAThL «HOPMAJIBHBIMH IBETOBBIMH SKBUBAJCHTAMH» (CM. CTP. 5) wian Gosee
COKPANCHHO <HOPMAJNLHBIMH IBeTAMM» 383/, C MOMOIIBIO HOPMATBHBIX IBe-
TOBBIX 9KBHBANEHTOB  ( Cy)  MOXKHO ONPENENSITh JIMITh 1P UG JTH 3K e -
Hble H30BITKH ILBETA 3B 63, a UMEHHO:

E= Co - CH . (2)
‘CreneHn HpI'I6.HH}K€'H[/I$T 3TUX HU3OBITKOB K HCTHHHBIM XaPpaKTepHU3yeTcs BeJiu-

UHHOH JIMCTIEPCHT HOPMAaJILHOTO HBeTa. IockobRy B maibHeRIEM MBI 6ynem
MMETh JIRNO TOJNLKO ¢ NPHOTHKEHHBIMA U3GBITKAMH 1(BeTa 3Be3J, TO MBI Oyaem
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~HAa3bIBATL HX TIPOCTO, B COOTBETCTBHU C OOBIYHON MPAKTHKOM, H3OBITKAMH L[BE~
ta. Ilpuvenenne 1Ji7 BEIYHC/IEHUsT H3OBITKOB I1IBeTa MPHOIHKEHHONH (hOPMYyJibE
[2] TakiKe cyllecTBEHHO OrPaHHYHBAET BO3MOKHOCTH ¥CIOJb30BAHHS 3JIEKTPO-
_Kosnopumerpuyeckoro karajora. OfHako B Hacrosilee BpeMs 3T0 HeH3GeKHO.

Ilupoko pacmpocTpaHeHHBIM CIOCOGOM OMpeleNeHUs HOPMaJbHRIX IBe-
TOB SIBJeTCH OCpelHeHHe BHeaTMOC(EPHBIX LUBETORLIX JKBHBAJIEHTOB 3Be3J
JIAHHOTO CHeKTPAJIbHOTO THUIIA, JHOO BO3MOXKHO Gosee CBOGOJHBIX OT BIHSHHST
'‘MEJK3BEe3THOTO OCJNabseHHs cBeTa, JHOO peAyUHPOBAHHBEIX TeM HJIH HMHBIM
crioco6oM 3a sro BaHsHUe., [lia Gosbluefi HANEKHOCTH pe3yabTaTa, 0epyr,.
GOBIYHO, GoJTee GJIH3KHE, a CJIeOBATENbHO B CPEelXHEM H 0oJiee SpKHE 3BE3[IbI,
pacroJio;KeHHhle Ha AQCTATOUHO BBICOKHX TalaKTHUECKHX LIHpoTax. B coor- i
BETCTBHM C 3STHM W OblIM BbIOpaHbl 3Be3[bl HAIUeTo [epBOro CIIHCKA'
(crp. 157—160). '

CroelyeT OTMETHTDb, YTO TIPY HaauuHp >(dekTa aGCOMIOTHOR BEJUYHHEL,,
T. e. 3aBucuMocti Gy OT M. ykasawnblil crioco6 HaXOXIeHHs HOpMaJbHBIX
1IBETOB He Oe3ynpedeH, MOCKOJbKY CpPeAHHe a6COJNIOTHblE BEIHUMHBL 3BE3] 3a-
BUCAT OT BO3BBILIGHHS TOCJEIHUX Hajl rajakTHUecKoil mirockoctbio [105]. Ho.
Kak GyJeT NOKa3aHO HUXKe, 3G dekT a6COMOTHON BeHUHHBL 1M [IBETOBOH CH-~
CTeMBl HALIEr0 KATAJIOTa He CTOJb. 3HAYHTEJeH H HM OKA3blBAeTCS BO3MOMHLIM
npeneGpeun NpH AalbHeHlIeHd MUCKYCCHH KaTasora.

Myl nocyuTaNd 11eNecooBpasHbIM HCNONL30BaTh CHCTeMy cmektpos HD,
1I0CKOJIBKY TOJIBKO B 3TOM KAaTajiore JAHBL CHEKTPbl BCeX HaGMIOHEHHBIX HaMH
3pesjt. Fa 3To mpunioch MONTH HECMOTPS HA HEJAOCTATOUHYIO TOYHOCTH JIp3-
TTePOBCKOr0 KaTaJora, a TakKe HeECMOTPsl HA HAlIHYyHe B HeM Jaxe HEKOTODhIX
cucTeMatnueckux omubok [100}. H. ®. ®nops 6euto nokasaxo [36], urto
TIPH BBIBOJIC HOPMAJIBHBIX HBETOB 3Be3/ HeNpPaBHJIBHO OTPAHHYMBATHCH HETO-
‘CPENCTBEHHBIM OCpe/lHEHHEM BHeaTMOC(EepHBIX UBETOBLIX KBHBAJIEHTOR 3B€31,.
XOTST 6bl H PACIIONOKEHHBIX B CPABHHTENbHO Oauakux K ConHIy objactax ¢
GONBIIMMH TaJAKTHYECKMMH LIMPOTAaMH. JLJIsi STHX 3Be3J TAKXKe CKa3bIBAeT--
‘¢Sl HEKOTOPOE BIHSIHHG MeXK3Be3[HOTO TMOTMOoNIeHts. Yuer B MepBoM NpPHOJIL-
JKeHHH 9TOro dexra MoxHO mpusectu cornacho I1. 1. [Tapemaro [28],
.MoJiarasi, 4To H3GHpaTeNbHOE IOTJIONEHHe O0YCIOBJIEHO PABHOMEDHO MNOTJIO--
UIZOMIMM CJIOeM, IIOTHOCTb KOTGPOro MafaeT NpH yAaJeHHH OT rajaKkThue-
CKOIi TJIOCKOCTH TIO SKCTOHEHIHAJIBHOMY 3aKOHY. B sToM ciyuae uabupareb-
Hoe ocJiaBiIeHre cBeTa B MeX3Be3IHOH cpede, T. e. H30BITOK LBeTa IJIsi 3Be3/bI
¢ TaaKTHUeCKOH IIHPOTOl b, pacmofioxeHHOH Ha paccrostiuu 7 oT ComHIa,.
MOKeT OBITH NPeJCTaBJIEHO cnenyéoumM Bbtpaxb{eHHeM:

c() 7 sin ) .
E(r, b = sm._b (_1 — e B == (P (ry 1]), (3)
rae ¢, — KO3(p(hHLHEHT H3GHPATeNbHOTO ocJiablieHHst B HaNPaBJIGHUH ajlak-

THYECKOH TJIOCKOCTH, [ — ONTHYecKast HOJIYTO:III?.HHa raJlaKTHYecKoro Io-
¥ sin

1-—e¢ F )—«aKBI/IBaJIQHTHOG pac-

cuos, a plr, b) =—
rJI0IILA0LIero R elr, S b

CTOAHHE» A0 3Be3bl, COOTBETCTBYIOLLee KO3 (puuHeHTy ocabieHus s

ralaKkTHYeCKOH ILIOCKOCTH.
IlpennonaraeM npUGJIMAEHHO, YTO OTHOLICHHE 0o01Iero MOrJIoUIeHUS K H3-

. GupaTenbHOMY, T. €. M3OLITKY 1BeTa E, NOCTOSIHHO:

id == const
V=E

L i
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Torna as o6mIero NOMIOUIEHHs OyAeM HMeTb BhIpaKeHHue:

: alry b = agp(r, b) = yee (r» b), (4)
KOTOpOe MOHAJ00MTCS B JajbHeMlleM OpH ONpeNeJieHHH PACCTOSIHHA 1O
-3Be3J — JJIST HCTIPABJIEHHS] HX BHAUMBIX BEJHYHH 32 obllee NOrJIoNeHHe.

Koneuro, npeiacrasjieHHe O PaBHOMEPHO MHOIJIOLIAIONIEM CJIoe SIBJISIeTCS
JJIHIB TPY6O CXeMaTHYHBIM, HO OHO BCe XKe JIyYllle, UeM IMOJHOe NpeHeGpexe-
‘nue a(h(HexToM MOTJIOUIEHHST NIPH BBIBOJE HOPMANLHBIX IiBeToB 3Be3n. Ilpu
NpelBaPHTENLHOM PACCMOTPEHHH BAHHOTO BOIIPOCA MBI NMpeHeGpPerid cHaua-
“1a paccmarpuBaeMbiM 3ddexrom. B pesyapTaTe 3TOr0 AJid raJakTHIECKOH 30-
YHBL OBLIO HOYUeHO GOMbINoe uuCIo obaacTell cO 3HAYHTENbHLIMH OTPHIATENL-
"HBIMH M36bITKAMH LBeTa. DTO MONJIO GbITh 0GBSICHEHO JUOO BiaHsIHAEM 3(dex-
Ta aGCONIOTHOM BeNIHYHHDI, KOO HENPABUILHBIMA 3HAUCHHSMH NPUHATHIX HOP-
MaJIbHBIX L{BETOBBIX KBHBAJNEHTOB H, B UaCTHOCTH, OTCYTCTBHEM yueTa H30wpa-
TENLHOrO TMOIJIONIEHHMSI, TIPH BBIBOAE TMOCICAHHX. DBBHIY He3HAYHUTEIbHOCTH
‘mepBoro s(dekra (CM. HHXKE) Mbl HPUILIM K 3aKIIOYEHHIO, B COMVIACHH C
JL . ITapenaron H. ®. ®nops, o HeoOXoMUMOCTH yuera 3dPperra
‘MeJK3BE3JHOro NMOIJIONEHUS! U JAJIsi CPABHUTENBHO OJIM3KHMX, BHICOKOIIHDOTHBIX
3BEe3J[ HAUIero MepBOTO CIIUCKA.

Vuer BIUSHHUS MEXK3Be3[JHOIO IOTJIOMEHHsS MOXKHO ObLIO OBl YTOYHHTH
JIOTIOJIHUTEJIbHO, Hcnoub3ys nocrpoennyio I1. IT. [T a p e H ar o Kaprty pachpe-
JISTeHHS TIONJIOMEHHS B 3aBHCUMOCTH OT IaJIAKTHUECKHX KOOpAHHAT {29].

Ha nansoM sranme Mbl TIOCUMTANHM 5TO H3NHUILIHMM, YUYHTHIBasg TIpyboCcTh
CHEKTPOCKOIMYECKUX JIAHHbIX, HCHOAb3yeMbIX B HacTosiueff pabore.

Il kos(pduipienTa obImero Gotorpaduueckoro MorJIOLIEHHsT OBIIO HPUHSI-
‘To cpejiHee 3HaueHue coryacHo [TapeH aro, a UMeHHO:

Gop=3-5-10-3

Ha OJIHH TIapcek.

[punamast  crpasemiusoit  Qopmyny k(X)) ~X~', momydaem, Kak us-
‘BECTHO, CJENYIOIee COOTHOINEHHe MexAy ofuuM (pororpaduyecKuM IMOryio-
‘IleHMeM H H3OBLITKOM I{BeTa B HaHIeH cucTeMe:

—~1
Z\.e.ql____m E 7 (5)
A;cl — ! .

X

Aoy =Y ¢ E=

¥, QaHAJOTHYHO, IJIs 0011Iero BH3YaJbHOI'O NOINIOMIEHHSI:

© Ten

Aoy = YBE =7 3 E (6)
) ec ™ Aew

Bﬂer Rc(p H AeB SKBHUBAaJICHTHBIE AJHHBI BOJH AJIA Me}K,ILYHapOﬂI—IOﬁ @OTO"

JUIST Hauleh 3JIeK-

;TpOKOJIOpI/IMQTpI/I‘IeCKOﬁ CHCTEeMbl. ITU MNOCHeNHHe 3HAUYeHHS OBLTH yXe

- ‘maiinensl poune (ri1. 1, § 8). Jas seesn, uurepecyomux Hac tunos (B8-89),

MOXKHO TIPHHATb B CPEAHEM:
hee = 388 mp M Aew = S2Tmp.
IlJisi  OHPCHCJCHHST Aeg M Aey MBI BOCIIOJAB30BAJIUCH TEM NYTEM,
kotopuim it Cupc u Jxoiinep [94] npu onpenenennn 3Q(PeKTHBHBIX
JITWH BOJIH MEXLYHApOIHO# cucreMbl. o MBI HCXOAR/K He H3 PACIpeJeNeHHst
3HEPIuH B clekTpe aGCOMIOTHO UePHOTO TeJla, KaK 3TO JeNatd UUTHPOBAHHBIE:
aBTOPBI, 4 U3 HaliJICHHOTO BbIIE CPEAHETO PACTIPE/IC/IeHUs] SHEPTHH B CIIEKTPax.
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200 I'mara wmwecras

3Be3/l PaHHKX THNOB. [Ipu 3TOM onpefessincs Kak 3p(PeKTHBHEIE, TaK M Heol-
NOJHMEIe B JaHHOM Cjlyyae, SKBHBAJIGHTHbIC JUTHHE! BOJIH. PesysibTaThl mpoBe-
JEHHBIX NOJAcYeTOB AaHbl B Tabaune XXXIX.

Tadauua XXXIX

Crexrp | Mea ot ener. | Mexor, gor. cuer.

| Fen | oo | Fe | Pew,n

B3 418 mu | 422mun | S42mp | §42 mp
B8 422 426 541 542
AQ 427 430 541 542

M3 s10ii Tabnuel BHAHO, 4TO CKOJIBKO HUOYIDL CyNIeCTBEHHOE PA3JIHUMe SKBH-
‘BaJICHTHLIX 1 S((heKTUBHBIX JUIMH BOJH HMeeT MeCTO TOJIBKO st hoTorpadu-
YeCKOH CHCTEMBI. ’

Insi asesn B8-BY 6biin NpHHATH ClIeAYOUIHe CPeIHHEC SHAUCHHUS IKBH-
BaJIEHTHBIX JUTHH BOJIH:

Aep = 423 mp. M Ren = 542mp.

[locnennee sHaueHHe ONpeNeJIsIeTCs HECKOJBKO MeHee YBEPEHHO, YeM
Tiepsoe, BBHJY HENOCTATOYHO TOYHBIX JAHHBIX O CHEKTPAJLHOH UYYBCTBHTENb-
HOCTH TJIACTHHOK, NMPHMEHSIBIUKMXCS IPH TOCTPOCHUH MEXKIYHAPOIHOH (HOTO-
BU3YANBHON cucTeMbr [94].

C HalileHHBIMH 3HAYEHHUSMH SKBHBAJEHTHBIX JIJIMH BOJH TONyUaeM:

a
&b
Y(]) B ——E—— = 35,
H aHAJOTHUHO:
dy
Y= =27

Orciona, na ocHoBannu (3) ¥ (4), Hosyuaercst ceayiollee BEIPAXKeHHe st
‘M30BITKOB 1(BETA,00YCIOBNEHHBIX OCNAGNEHHEM CBETA B HENPEPBIBHOM HOFJIO-
aolleM Cioe MeXK3Be3THOH MaTepHu:

6 rsind
E(f, b)’__ 1-0'107390, b)=1-0-10*3 (l_e B ) (7)

sin
‘Ha onuH napcek. Ilpu sToM I oTHOCHTCST K CHCTeMe Haliero KaTaJora.

Hna oyukuuu p(r, b) (npunuMas cormacio Ilapemaro (=100
napcek). OblJT IIOCTPOEH BecbMa MpocToli U yrobubiil rpaguk. s moan3osa-
HHS pacCMAaTPHBAEMbBIM IpapKOM HeoOXOAMMBI PACCTOSIHHSI IO 3Be3J, KOTO-
Phle HAXOAATCS MO H3BECTHOH (hopmyJie

log7 = 0.2 (o, — M,) + 1=0.2 (1, — M, — 2.7E) + 1, ®)

€CJIH BUJYMMBIe W AGCONIOTHBIE BEJWUMHBI 3Be3jl JAalOTC B BH3YAJbHOH CH-
cTeMe, :

K coxameHnio, Mbl He pacrnojaraeM HHIHBHAYAJbHBIMH aOCOMIOTHBIMH
BEJIHUMHAMH 151 GOJIBILMHCTBA 3Be3J Hacrosuero karanora. [Tosromy Heus-
6e3KHO MMOJIL30BATHCS CPEIHUMH aGCOJIOTHHIMH BEIHYHHAMH, MB!I B3anu ux U3
paborel Il IT. [Tapenaro [29], a umenno:
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€ Bus. aGe. penuunna (My)

a N

O M. TOCd. { CBEPXTHUT,

B5 i —1.6 ' — 5.5

B3 —0.5 ; — 5.3

B9 0.0 —52

A0 +-0.5 — 5.1

'JOnpe,ae.neHHe HOpMAaJBLHBIX IIBETOBBIX 3KBHBAJCHTOB 66110 IIPpOBEJIEHO MOCHae-

- JoBATeNLbHBIMA npHGAmKeHusvu. CHavaJa OHH ObLIH ONpeleseHpl 0e3 ydyera
-O6LIEro NOIVIOLIEHHS! ,a 3aTeM U ¢ YUeToM 3Toro addexra .B pesyapTate GuIIH

ToJIy4eHbl HCHpAaBJeHHbIE 34 HS6HpaTeJIbHOG norJjollleHue UBETOBbie 3KBHBA-
WJICGHTDL 3Be3JL NEPBOIro CIMCKA. COOTBE)TCTBy}OHlI/Ie pacopepegeHuss st yucia
'3B€3T B 3aBUCHMOCTH OT HX IBETOBBIX 3KBHBAJICHTOB, KdK HENOCPEACTBEHHO
"Ha6JTIOIICHHbIe, TaxK U OCpeJHCHHBIC IIO TpHadaM, IIPHBEACHL! B rabnune XL.

Tabauna XL

Henocpexctennoe

PACHPOREACHHE Ocpennente 1o TpHagam

Hurepsaa C,
B5 | Bs | B9} A0 | B5 | BS | BO | a0
M M i

— 1.25 —1,629 i 0.0
—11.20 —1.24 oI 0.3
-~ .15 —1.19 | o 0.0 0.0 0.3
— T, 10 — 1. 14 ;1 0.7 1.0 ; 07
— 1.0 —1.09 2 3 0 2 3.0 3.0 1.0 | o0
— T .00 —1.04 7 6 | 1 3.7 6.0 1.3 0.3
—0.95 —0.99 2 9 | 1 301 7271 27| o3
— 0,90 —o0.94 8 1 6 1 o7 | 1I. 4.0 0.3
— 0,85 —0.89 7 s 0.0 9.0 8.0 2.0
~— 0,80 —o0.84 2 | 13 5 6.7 8.0 5.7
—O0.75 —o0.79 1§ 6 12 1.0 7.0 7.7
—0.70 —0.74 P2 6 c.3 2.7 { 10.0
—0.65 —0.69 { i o 12 0.0 1.0 7.0
—0.60 —o0.64 o 4 ! 0.3 | 6.3
—0.55 —0.59 | ¢ 0 3 0.7 2.3
—0.50 —0.54 | o 0.3 1.0
—0.45 —0.49 j 0.3 0.0
— 0,40 —o0.44 i 0.0

Tlocaennue 3HAUCHUS TIpUBEJeHBl W Ha puc. 64. IIpu paccMoTpeHHHM 3THX JaH-
"HBIX CJICHYET MMeTh B BHAY, uTo muisl 3Be3n Bb u AO mMena MecTo H3BecTHAd
«ceJlexitdsl. [Hekoropole 3pes/ibl 5THX CHEKTPANbHLIX TUIOB OBUIM BKAIOUEHHl B
Hab/I0aTe bHYIO IPOTPaMMYy [IOTOMY, UTC OHM XOTSI Obl pa3 OBIIH KBaJH(RIIH~
poBanbl (B KakoM JHOO KaTajore CIEKTPANIbHBIX THIOB), KakK TPUHAIJIEKA-
mue x kaaccam B8 mma BY. Ho nockonnky aeesge!l B5u A0 ocnosHoOro (BTopo-
ro) cnMcka OB BKJIOUEHB B HEro IO TOMY »Ke NPH3HAKY, TO HOPMAJbHBIE
aBera, Mosyieliine o AaHHLIM IEePBOro CIUCKa OVAYT AOCTATOUHO XOPOIIO CO-
OTBETCTBOBATDL I 3BE3/IAM ~— OCHOEHOTO,
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{0

= e "
Moo -1"oo

T

Ta6auna XLI

. i
-0"Mgo00

Puc. 64

1
<0%00

Hopmanbnble 11BeTOBEIE SKBUBAJeHTH  (IIOX KOTopbxiwn MBI [OHHUMaeM
8Ilech cpefiHHe sHaueHus ( ¢, — E(r, b)) cumrasi X JOCTATOYHO GJIH3KHUMH K

Cu) monyueHHEHle MO JAHHHIM IEPBOrO CHHCKA, NmpHBeXeHH B Tabmuue XLI
BMeCTe CO 3HAYEHHSIMH HX JUCIEPCHH .

" H36LITKOR HBETa.

Cuextp } .HOPng?HHﬁ IIHCm;péua
B5 ——~17fboz i01'_104
B8 —0.93 +0.07
B9 —0.86 +0.12
AQ —0.72 +0.08

.Mzl He cunTaeM HYXKHBIM NPUBOJHMTH «CPEIHIOI OIUIMOKY OmpefeseHHs: HOp~
MaJibHOTO LiBera», T. K., B JaHHOM clyuae, 3TO IOHATHe He IIpe/CTaBJIsAeT HH~
- KaKoro HHtepeca. To uro Hac HHTepecyeT — 9TO TOYHOCTb, ¢ KOTOPOi MO-
3KeT OBITh OIpeJeseH UCTHHHBI IIBET 3Be3Jbl IO €€ CIEeKTPaJbHOMY TUIY B
katanore HD. A 3To, Kax yka3blBaJIoCh yIKe BHILIE, XapaKTepH3yeTCsl 3HAUSHH
AMH JMCTepCHil, npuBeaeHHbIMU B Tabauie XLI.
TesibHbL. [T03TOMY TOYHOCTH ONpEAeNeHH HCTHHHBIX 1IIBETOB OKasblBaeTcs MO-
YTH Ha HOPANOK HHKe TOYHOCTH, IONYYeHHEIX HaMH BHeaTMOC(EPHHIX LBETO-
+ BEIX 3KBHBAJIEHTOB, 4TO OOYCJIOBJIHBAET WX HEBBICOKYIO TOUHOCTDb ONpejeseHHs

IMocnennue BechMa 3HAYH-

Mbl He GyIeM OCTaHABIHBATHCA 3/leCh Ha PAcCMOTPEHHH BCEX TPHYMH
- 00yCJIOBHBAIOLIMX JHCIEPCHIO BETOBLIX 9KBHBAJGHTOB B NPUBEIEHHOH BhILIe
- rabnune. Croga otHocaTcs: 3(h@eKT aGCONIOTHON BeJHUHHL: BpallleHHe H BO3~
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MOKHAST IBOHCTBEHHOCTb 3B€3/l, HAJTHUME NPOTsDKeHHBIX aTMocdep u T. 4. Ho
MOWANYH TAaBHeHIIMM HCTOYHHKOM JHCIEPCHH SIBJISIETCS HEA0CTaTOUHAS TOY-
HOCThH CITeKTPAJIbHOH KiiacCU(OUKAUNH.

Kakoe orpoMHOe 3HayeHHe IJIsI OTpeNeseHns HCTHHHBIX 1[BETOBBIX SKBH-
BaJIEHTOB 3BE3/I HIPAET HAaleXKHas CIeKTpalibaas KAacCHQUKalusd BUAHO, HA-
‘mipumMep, us paboret Mopraua U bunearbmana [83]. Ha puc. 65 naHbl
3aBHCHMOCTH IIBETOBBIX SKBUBAJEHTOB HEKOTOPHIX 3Be3J, B3ATHIX U3 MIECTH-
WBETHON sJeKTpoKosopumerpun CtTe606uuca H Yurdopaa, ¢ OHOA
CTOPOHEI, OT CMeKTPOB, BeChMa TIIATENbHO —onpeieleHHElx Mopranom

C(V—u)
-2.00 A
-1.50 4
~ 1,90 -

- 0.50 A

000 -

B8 B3 A0 A2 A3 AS A7 Fo F2 F5 F8 GO

Puc. 65

{(Touxku), @ ¢ APYro#t CrOPOHHI — OT ropasio MeHee HaJekKHbIX CIHEKTPOB, Ta--
oyauposaaibx Cre66uHECcOM U YHTHOpPAOM (xpyxku). Ecau no-
CHeLHSIST 3aBHCHMOCTL MOKA3bIBAeT 3HAUHTENBHBII pas0poc TOUEK, TO IepBast—:
24eT BecbMa UeTKoe COOTHOLUEHHE MEeXKNy 1IBeTOBLIMM 3KBUBAJEHTaMH H CIEK-
TpajibHbIM THIOM. B CBSI3H ¢ 9THM HHTEPECHO IPOBECTH TAKHKEe COMOCTABJICHHE:

29 Ao Al A2

Puc. 66

- 0.200 I 1 - T . T ;

TIOJIYIEHHBIX HAMH 1(BETOBBIX 9KBHBAJEHTOB 3Be3] C MX ClEeKTpaMH, KJ14CCH I~
IMPOBANHBME Ha o6cepBaropun MayuT Buiscon [100). Ha puc. 66 npuBeJeHo:
516 CcOOTHONICHIE Juis aBe3)l, Knaccuuiupopannsix B HD, kax npunaniexa-

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010020-7

“204 'nawa mecrag Ty

"X K opHomy THIy — AO. M3 storo PUCYHKa BHAHM, YTO JHCHEPCHS UBETOB
IJ1s1 cUCTeMBl MayHT BUJIbCOH cyiiecTBEHHO MeHblie e st HD.
Hawm Bce ke npumuiocs nosmbzoBatbest Knaccuukauneit HD, kak eznn-

CTBEHHOH, JOCTATOYHO OINHOPOJHOH CHCTeMOI, OXBATLIBAIONICH BCe 3BE3ILI Ha-
‘HIero xaraJgora. -

. Us MSJIOXKEHHOTO ellle pa3 ybexaaeMcs, 4To pafora no TOCTPOEHHIO TIpe-
{IMSHOHHOH MHOTOMEpPHOH CIeKTpaJbHOH KIACCH(HKAIMHE MPeCTaB/ISETCS HC-
‘KJIIOUUTEJILHO BAXKHOH NI JaJbHeHIIero HCHOMb30BAHHA HACTOSAIIErO KATa-
«Jiora. Beilre ykassisanocs, uto Takas pa6ora BejeTcs B HacTosIee BpeMs Ha
AbactymaHckoli acTpodusHuecKoi oGcepsaTopuu [2].

§ 3. ekt abconoTHOIN BeaHUMHDL

HsBecTHO, uTo 3Be3mb! ¢ GOMBLIAMH CBETHMOCTSIMH, Kak 06J1ajaomue 1
GGNBUIMME MaCCaMH, HMEIOT TeHACHLIHIO KOHUEHTPHPOBATECS K raJaKTHUECKOL!
-nyockoctH [105]. Tlpu Hannann sddexra aGcomoTHON BeHUHHE] (3aBuCEMO-
CTH IBETOBLIX SKBUBAJNEHTOB OT CBETHMOCTH NS 3Be3d OJHOIO i TOMO JKe
‘CTIEKTPANILHOTO THNA) 3TO NMPHBELET K CYNIECTBOBAHHIO 3aBHCHMOCTH cpeaHe-

"TO LiBETa 3Be3J, JaHHOTO CIEKTPaJbHOIO KIACCA OT BO3BbIIEHHUS Hajg ranakrty-
YeCKOH MIOCKOCTBIO,

‘ B Hawem nepsom cmucke nopo6pansl CpaBHHTENLHO GJH3KHE K Couruny
‘3BE3JIbI, HO OHW DACMNONOXEHB Ha GONbLIMX TaJlaKTHueckux muporax, Hop-
MaJibHble LIBETA, ITIONMYYeHHBIE 110 HAGIIOLEHUSIM 3THX 3Be3Jl, MOT'YT He COOTBET-
CTBOBATb HOPMafibHbIM LBETAM 3Be3[l, JiezdlliX B HH3KHX TadaKTHUSCKHX
LIHPOTaxX W, B 4aCYHOCTH, 3Be3JaM HALUEr0 OCHOBHOrO cHHcKa. TouHmIi yuer
"3T0TO 3((hexra BCTPeYaeT M3BECTHBIE TPYAHOCTH BBHAY OTCYTCTBHS nozpo6-
HBIX MAHHBIX O 3aBHCHMOCTH CPeAHell abCONIOTHOH BeJNHYHHBLI OT TajJaKkTHye-
CKOTO BO3BBILIEHHA. TeM He MeHee KpaiiHe KeJaTeJbHO OIEHHTH XOTS Gbl IO-
‘PALOK LaHHOro s(hdekTa, a 370 B CBOIO OUEPEIb TpebyeT oueHkH sddexra ad-
'COJIIOTHOI BeMHUHHBL, Heo6XoAHMOCTh 3TOTO OUEBH/HA, eCiH NPHHATH BO BHU-
MaHue, YT0 IBEeTOBAsI CHCTeMAa HALUEro KaTanora AOJNHA GbITh BeChbMa dyB-
CTBUTEJILHOI K rnociaenneMy addexry. deHCTBHTENbHO, MPAKTHYIECKH BCe BO-
1ROPOJHOE TIOTJIOUICHHE, KaK B JMHHUAX, TaK U B GajJbMePOBCKOM KOHTHHYYME,
nonazfaer B 06acTb crHHEro GpUIBTPa (cM. puc. 25), B xentom dumsTpe BO-
IOpOJIHOE TOTJIOEeHHe IIPAKTHYECKH He cKasbiBaeTcs. Kak H3BeCTHO, ueM
‘cnabee abCOMOTHAS BeJMUHHA 3BE3MbI, TeM GOJbIIE MOrAOUICHHe B BOAOPOJI-
HBIX JIHHUAX ¥ TeM GoJblle GaabMePOBCKHI CKAYOK JUISi MHTEPECYIOUIHX HAC
CHeKTpaibHbX THiIOB [46]. TTo3TOMY npu yMeHBIIEHHH CBETHMOCTH HONIKeH
*YMEHbIIATBCS H LUBETOBOH SKBHBAJNEHT — S3BE3AHI Kpacuelor. Db derr abeo-
JIOTHOH BEJIHUHHBI JOKCH OBITh He3HAUHTE/BHBIM Y 3Be3/l PAHHUX THIOB B |
. AOCTHraTh HauboJbllell penuuuun y 3Besy AO. OcHoBHAs TPYZHOCTH H3yde-
HHST PACCMATPHBAEMOro 3(h(ekTd — OTCYTCTBHE HANEIKHBIX WHIHBHLYATBHBIX
&OCOMIOTHBIX BEJIHUMH JUIsl 3Be3J PAHHHX CIIEKTPAJbHEIX THIIOB.

OTa TPYAHOCTH Gbla B CBOe BpeMs o06oieHa X a HT e pomM u Map-
THHOM [70], ucermenoBaBimME 3hMekT aBCOMOTHON BEJUYHHBI TS panra
“8Be3JIHBIX CKOMJIEHHH. B 3TOM ciryuae Bce 3BE3/IBl MOTYT CUMTATHCH JIEKAILIMU
‘Ha OJHOM H TOM & PacCTOSHWM (IJd NaHHOTO CKOIUICHHS, KOHEUYHO) U pas-
HOCTb aGCOJIOTHEIX BEMUMH MOXeT ObiTh 3aMcHeHa Pa3HOCTHIO BHAMMBLX.
Xanrep m MapTuHH Belu HCCNICNOBaHHe JUIl OOBIYHBIX TOKasarelel
HBeTA.
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Sdpekr aGeoMOTHON BeJHUHHBL  ONPENENsIeTes ko3P puurertoM b B
(hopmyie: '
C=a -+ bM, (9)

rae C mokasaTenb UBera HIH LUBETOBOH SKBHBAJICHT, & M — aBcoaotHas Be-
NHUHHA.

IMonb3ysach pesyapTaTaMu (POTOMETPHYECKHX U3MepeHuil A pAxa CKOI--
JeHH, YKA3dHHBIC aBTOPHl MOTJIH 3aMEHNTh dopmyny (9) crenyiomei:

AC = bAm,
I'7le, COMIACHO CKAAHHOMY BBIlle, Am  ecTh PasHOCTb BHAMMbIX BEIMYHH. B>
peaysprare X aHTEPOM H MapTdHo0M ObIIH NOTYYEHDI CeAyIONIHe 3HA -
vernst JIsl Koo(pHuMenTa b B 3aBUCHMOCTM OT  OCPEIHEHHBIX CHEKTPAML-:
HbLX THIOB (3HaueHHs1 b TPHBOASITCA C UX CPEIHUMH OUINORAMH) !

Crextp b Cnexrtp b
Og9 — By —0Mooy  =oM016 A8 —F8 +orfloz4' io”}ogx
B8 — AO +0.066 +0.038 Fo —KO —0.018 +0.043
A1 — As +0.057 £0.013 MO—M6 —0.017 0,012

3 npuBejleHHbIX JIAHHBIX BUAHO, UTO adpexrt AGCONIOTHON BeJIMYMHBL AeHCTBH- -
TeJLHO OTCYTCTBYET IS PAHHHMX 3Be3l B, 3aTeM  CTAHOBHUTCH  HOJOKHTEb-
HBIM (3Be3Ibl ¢ MEHbLIEH CBeTHMOCTBIO KpacHee), HCUe3deT y IMO3AHHX TOIL-
Rpaccos Jv 11 mocde 3TOTO CTAHOBHTCS OTPHILATENbHBIM. Bns seesny B8--A0*
ko3 urent b BMeer Nauboibliee MONOKUTENBHOE SHATCHHUE.
BechMa MPHOIHIKENHYIO, TOJNBKO NOPSIAKOBYIO OLEHKY BJIHHAST stpdexra
ABGCOJIOTHON BeJHUHTBl [UIs 3BE3]l HAWIEro xaramnora MOKHO BbLI0 OBl TIONY-
quTh W 00 natibivM X agTepa w MapTHHa; 5TO Npeanojaraer, npasaa,
OTOKAECTRIEHHE (PHBHUECKHX CBOMCTB 3Be3J CKOTJIEHH{T M 3Be3J  OGLLero
apesAnoro noas. KpoMe Toro, MOCKOMbKY JHAHHbLIS Xamrepauw Mapruua
OTHOCSITCS K CHCTeMe OGBIUHBIX ToKa3aTeNed 1BeTa, UX CjJefyeT HPUBeCTH K-
cHeTeME HACTOMINEro Katagora, OCMBICIEHROCTb TAKOTO MPHUBEICHHS OCHOBRI-
BaeTCs HA TOM, UTO cupue (PUIBTPhl 06euX CHCTEM BKJIOHAIOT, MPAKTHISCKH,
. BCe BOJOPOMHOE MOIJIOUIEHHE, TOTAA KAK HCITHIC CBOGOMHEL OT BJAHSHHSI O~
calejlHero. D10 u 00yCaaBIuBaeT CXOACTBO o6eHX CHCTeM B CMBICHE BIUSIHHS
sdpperra abCcoOMOTHON BeNiUHHB. CXOACTBO paccMaTpHBAEMBIX CHCTEM IIOM-
{ TBEPIKACTCS M JIMHEAHOCTBIO COOTHOLICHHS MEXKIY gumu (crp. 190).
Mb He CTaJH, OJHaKO, OCHOBBIBATDLCHA Ha JaHHBIX Xauntepa u Map-
T HH 4, TOCUUTAB HeOOXOJUMBIM JIaTh HE3aBACHMYIO  OUCHKY spderra abco-
JGTHON BeaHunHbL JIjsi 9T0ro ObITA HCNOJb30OBAHBI AAMHBIC O mapajiakcax
3Bes/l EepPBOTO CIHCKA, HMEIOUIECHd B CBOIHOM KaTasore Maesunrepa o
wewnrunc {92 Mo Bronie oTaapaii cebe oTueT B HeAOCTATOUHOI Ha-
eKHOCTH MapajijlakcoB 3Bes3fl PAHHUX TUTIOB, HO, [IOBTOpPsIEM, 3/leCh UAET Peub:
. TONBKO O caMoil TPYGOil OLEHKE TIOPSAKA HHTEPECYIOHIEro mac apdexra.
W3 maerolerocs y nac HabJ0IaTeIbHOr0 Mareprasia OBIIM BLIOPOIIEHbE
KaK JBOMHDbIC 3Be3/Ibl, TaK H CBEePXTHTaHTHI. B peaysnbpraTe NpHMEHeHHSA, K
OTOOPAHUBIM TAKHM 00OpasoM 3BesfaM TIEPBOTO CIHCKA, Qopmyasl (8), oTHE:
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CEHHOIl K CHCTEMe BHBYaNbHBIX abCOMIOTHbIX B&JIHYHH, GBUIH TOJIyYeHBI MeTo-
-IOM HAHMeHbIIHX KBaApaToB CHAEAYIOIAe SHAYCHHST KO3 HILHeHTA b:

' Criektp ” b
Bs JoMo1;  tomozg
B8 +0.060 =+0.019
Bg +0.057 +o0.023
A0 +0.061  *o0.023

Kak puanM, TounoeTh 3THX ONpeleJIeHuit He3sHAUUTe IbHA, HO 3 (eKT a6cooT- ,
"HOH BesmunHbl 1715t 3Be31 B8—AQ spasercs BIIOJIHE peasbHEIM,

' Ha puc. 67 npusenens: naitnennnie namu 3HAaueHHS (TOYKH), a TaKkKe H
HETIOCPEACTBEHHbIC (He PellylHpOBAHHEE) AaHHEe X a H T e pa u Mapru-

Ha (kpyxku). Otciona BugHO, uTo IOXYYeHHblC HAMH SHAYeHHST & HAXONATCSH

B XOpolIEM corjacuum ¢ oOWMM  XOZOM  5TOro Kos(hduuuenra, Haiigen-
. HBIM IHMTHDOBAHHBIMH Bblle aBTOpaMH

0.0004 <
15

T L N ¥ | ¥
v

T Y
B3 B5 Bes B8 BI AD A1 A2 ;
Puc. 67 ;

ITonpoGyeMm Tenepnb OLEeHHTDL BAHSHNE 3pdexTa aGCOMOTEON BeAHuHHb! HA
SHAUCHUs HODMAJLHBIX LBETOB NONYYaeMbIX IO 3BE3NAM, PACTOIONEHHBIM B
PASTHUHBIX I'AJJAKTHYECKHX IIHPOTaX. Bocnombayemces As 3Toro oueikol B bi-
couxoro u Buussamc [105], nawmeir nameHenue a6eosoTaRIx BEJTHYHH
SBE3/L C BO3BBIIICHHEM HAJ TaJdKTHYECKOH IUIOCKOCTBIO. B corviacuu ¢ sTumu

- 4BTOPaMH NPHUMEM, YTO NIPH TNepeXole K raJaKTHUECKOL 30He (npemenn ra-
~TaKTHUECKUX WHPOT (0, +389)) or 30HH (+9, +20 )y CpejiHAd :abCcoJIOTHAR
BesiniauHa 3Be3n B8 — A3 ymenbmaercs ma 0m2. Mexona us 3TOTO MOXHO
NPUG/IHKEHHO OLEHHTb, YTO NpPH Nepexone or eure 60JEe BEICOKHX HIV-
por (>20° wu3sMeHeHue CpenHed abCOMIOTHOH BENHIMHBI He npersofiner
0™5. Orcoa BUAHO, YTO BAUSHHE adpexta aGCOMIOTHON BEJIHYNHE Ha
HOPMAJILHNE IBETA 3BE3J TIPH NEPEXOAE OT BHCOKHX UIHPOT K raJakTH-
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weckoll msockocTd umeer mopsox 0™03, T. e. JIeKHT B Hpelesax Juc-
<71epCHY HOPMAaJIbHBIX IIBETOB 3BE3].

M cxoist 43 5TOTO MBI OCYHTAJIN BO3MOKHBIM Ha JaHHOM 3TAle padoTh! co-

i BCeM npeHe6peub BIHAHHEM S(dekTa a6COIOTHON BEJHUHHBI, 4TO H OOOCHOBBI~

paeT 3aKOHHOCTH BBIBOJA HOPMAJLHBIX IBETOB IO 3Be3JaM, PACIOIO0KEHHBIM

f8 BbicOKMX mmpoTax, Ilocienree HAXONUT IOATBEPKACHHE u B pabote

H. ®. ® nopu [36], onpemensiBiiero HopMalbHbie IBETA A KaTtanrora

Cre66nuca Xahoepa u Yurdopna [99], xak no ssessiam, pac-
TOJIOJKeHHBIM B BHICOKHX, TAK M B HU3KUX TaJaKTHUECKUX MMHPOTAX.

. § 4. TounocTb H30OLITKOB LBETA

MBI TOMHHM, UTO MCTHHHBI H3GBITOK IBETA, XapaKTepH3YIouLHi nabupa-
“TeJIbHOE TIOTJIONIEHHS Ha NYTH X0 JAaHHOH 3Be3Jinl, OlpelesseTcs KaK pasHoCTh
ee HAGIIONEHHOTO BHEATMOC(EPHOTO M HCTHHHOTO IBETOBBIX SKBHBAJEHTOB.
TlocaepHnAl OnpeeseTcs o ClleKTpy 3BesiAbl. Kak Mbl BUJAENH BBHILUE (ra. V,
§ 5), TOYHOCTb BHeaTMOC(EPHBIX IBETOBbIX SKBHBAJICHTOB 3BE37 Hallerc xa-
Tajiora CocTaBisieT B cpefHeM +07010 (B Hameii cucreme). ToynocTs ompe-
JleJIeHHsl MCTHHHOTO LBETOBOI'0 SKRHBAJICHTA 3BE3/Ibl, €C/IH NOJNb30BATHCA TOAD-
KO ee CHeKTpajpbHOR KiraccHpuKanued mno HD, T. e. HOpMaJIbHEIM IIBETOM, HJIA
JAHHOTO CHEKTPANbHOrO TONTHIA' ~ONpeeNsiercs MHCIepCHed HOpMAaJIbHBIX
usetos, npusejgennol B Tadnune XLI. [lag noaTHios B&—B9 oHa cocTaBaseT
B cpeanem 0™ 10 (B cucreMe AaHHOTO karajora). TOUHOCTL OTNpeHeNieHus
JICTHHHBIX I[BETOB 3Be3J OKA3bIBAETCSI HA NMOPSANOK HKIKE ONPENEIeHHs X BHE-
‘aTMOC(EpPHBIX (BETOBBIX SKBHBAJEHTOB H, CIeXOBATENbHO, TOUYHOCTH ONpele-
JIeHHM§ MCTHHHBIX M36BITKOB IBETa 3Be3] NIPAKTHYECKH - HOMHOCTBIO ONpefe-
JISIeTCS IMCTIepereli HOPMAJIbHEIX HBETOB,
Takum 06pasoM, TpH Hcnojb3osanuu crexrpo HD peanbhas TOYHOCTH
: onpejielieHusl HCTHHHBIX H3OLITKOB I1BeTa 3Be3ll B8-B9 Gygmer IS CHCTEMBI
| HACTOSIIIETO KATAJIOra COCTABJIATH BCErO JIHIIbL OKono - 071, uemy cOOTBer-
CTByeT B MEXKJAYHapOJAHOH cucreme -+ 0707.

D12 oyeHb HEBHICOKAS TOUHOCTH. H3ORITKOB LBETA W OTPAHATHBACT COBPE-
‘MeHHBle BO3MOMKHOCTH HCIOJb30BaHUs HAcTOANIero (PyHIaMeHTAJbHOrO 37ieK-
TPOKOJIOPHMETPHUECKOTO KaTaJora, 3acTaBiss HaC BPEMEHHO OTJOXHTDL pac-
.CMOTpeHHe 3a1aui 06 UCCe0BAHMH JISTaIbHOTO CTPOSHHs H3GHPATeIBHO NO-
rouialomeli Matepu oxoso COJIHIZ ¥ OrDaHMYHTLCH B HACTOslel pabore
JIBYMSI CJTeNYIOIUMH NIpoGiieMaMu.

1. Msyuenuem pacnpelesieHHsi H30HMpaTeNbHOTO OcniablieHus ceTa B Ta-
AKTHYECKOH 30HE — H3YUEHHEM II0Ka ellle OYeHb IPYGHIM i cXeMaTuuHbIM, Mot
ByieM CraBHTh Tepesi COBO0M 3aady BHISICHEHUS JHIIb CaMoii OOMeH KapTHHbL
pacrpese/ieHus noraomasomeii marepud. IIpu sToM Wccaen0BaHH] OGyneT BeCb-
Ma CYILleCTBEHHO, 4TO JaHHBI KaTaJlor SIBAfETCS (YHAAMEHTAJbHBIM, T. €.
.CBOGOMHBLIM OT CHCTEMATHUECKHX OMMOOK, 3aBUCSIIUX OT HalpaBJeHHA
Ha 3BE3HHL.

1 Upg COOTBETCTRYET HCONB30BANHIO TPHOIMMEHHbIX H30BITKOB IBETa.
2 TIpi JUCKYCCHH KATAJOTa Mbl HCHOJb30BaH clektpel HD  a He mpHBORUMEBIE
B HeM DeBH3OBAHHbIE CHCKTPBI, :
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5 2. Hsyuenuem cooTHOLIeRUsT MeX 1y H3GBITKAMH LBETA H APKOCTHIO Muey-
Horo Iyvru (mapamokc Wlaiina) [40], [9]. 3Beann HACTOAIEro KaTajuora, pac-
TIOJIOFKCHHBIE CPABHHTEJIBHO Hefasieko oT CoJlHIa, BechbMa MPHTOIHEBL A HCCTe~
AOBaHHs 3TOr0 cooTHOWwenHs, Ho u 3jecn SBHAYHTEJbHBI® 3ATPYIHEHHS] BO3HH-
KaloT M3-32 OTCYTCTBHS HEOGXONHMBIX TOUHBIX NAHBIX O PACCTOAHUSX [0 3BE3J.
Taxkum o6pasom, xak yxe HEOXHOKPATHO OTMeYalsioch, IOJHOUEHHOE HC-.
(TIONIb30BAHKE HACTOAILIErO KATAJNOTA JJIst H3yUYeHHsT U3CHPaTeJILHOrO ocJaabie--
HHf cBeTa B [anakruke — negio 6yayuiero. Uro xe Kacaercst paspaboTaHHoro
SACCL METONA MOCTPOCHHsT (BYHAAMEHTANBHDIX SJIEKTPOKOJIOPUMETPHUECKHX (1
+DUEKTPOBOTOMETPHUCCKHX) KATAJIOTOB, TO llaBaeMasi 3TUM METOJOM BBICOKAS
TOYHOCTL obecneynBaer adexTupH
Ms. DTO OTHOCHTCS, B YACTHOCTH, K TaKOIl AKTYaJIbHOM JJISi KOCMOTOHHH IpO-
‘GneMe, KaKk H3y4YeHHE TOHKOI CTPYKTYPDbI 3aBHCHMOCTH LBETOBBIX SKBHBAJICH-

TOB OT a0COJIOTHOH BEJHYHHBI Jyist SBE3L C XOpOWIO H3BECTHHIMH pac-
~CTOSTHHSIMH.
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PrNTABA CEOJBMA4A

HEKOTOPBIE ITPEABAPUTEJILHBIE TIPMUMEHEHUS KATAJIOTA

§ 1. OGuee pacnpenedaeHde H3GUPATENbHO NOTJIOHIAIOIEH
marepun B [anakThke

Ilnsg MHOTHX 3ajay 3Be3THOH ACTPOHOMHM IPEJICTABJSICT 3HAYHTENbHBIHA
HHTEpEeC NOJyueHHe CBeJeHni 06 obimeM pacipeieseHuH [OIJiomaoniell Mate-
pur B Famakruke. Tax, B psite HCCIeNOBAHUN BeChMa CYIIECTBEHHO 3HAThH Te
HalpaBJeHus, B KOTOPHIX W3GMPATENbHOE MOTJOIMeHHe IPAKTHUECKH OTCYT~

¢ CTBYeET. B YJAaCTHOCTH, 9TO OYelh BaXKHO IIPH OIPEeACHeHHH HOPpMAJbHbIX OBETOB

3se3n. OrpaHUYHBAsICh, KAK OOBIYHO, CPABHUTENLHO OJU3KHMHU 3Be3JaMH, pac-
NOJIOJKEHHBIMH B BBICOKHX TaJIaKTHUECKHX IIHPOTAX, TJIe TOXKE CYIIECTBYIOT
.06MaCTH C 3aMeTHBIM H30HpaTeIbHBIM IMOMVIOIEHHeM (CM. HHXKe), MOXKHO
OPUATH K He COBCEM IIPABUJIBHBIM pe3yabTaTaM. Mexay Tem HCIOJb3OBaHHeE
3Be3Jl, PACHOJIONKEeHHRIX B HHM3KMX TaJakTHUECKHX IIMpPOTax — B OOJACTHX
CROBOIHLIX OT IOMIOUIAIONIEH MaTepHH, WMeeT NPHHIHNUNAILHOS IIpenMylle-
CTBO — OTCYTCTBHE BO3MOXKHOTO BJHSHHA 3(pdexra abCONOTHON BeJSHYMHBL.
JTlpumeneHue npy BBIBOJE HOPMAJbHBIX LBETOB HEKOTOPOTO CPEIHETO 3aKOHa
IS NOTVIONIEHHS B MEK3Be3JIHOH cpelle, KakK 3TO Jenanoc B paboTe
H. ®. ®nopu [36] nu B HAcTOAIIEM HCCTENOBAHHM, OYNLYYH HECOMHEHHBIM
[IaroM BIEpeN, SBJSIETCS, BCeXKe, UL NPHOJUKEHHBIM HDUEMOM — IPHRO-
JUSIIIEM K H3BECTHOMY 34BBIIIEHRIO JNUCIEPCHE HCTUHHBIX IBETOB.

BoisiBieHue HATPARJCHUH ¢ MaJblM ITOTJIONeHHeM HeOOXOIMMO BECTH IO
3BESHAM, PAaCIOJOMEHHBIM Ha PasiHyHbX paccrosHusax or Coanna, uyToOH
{HMeTb BO3MOMKHOCTE CYJIHThL O TIy6uHe 3aneranns obgactefl I anakTuky, npax-
THUYECKH CBOBOIHBIX OT MEMXK3BE3NHOr0 H3GHpATeNbHOro norjomenus. C arof
TOYKH 3PEHUsT MPEACTARISIeT HHTepec COBMECTHOE HCIIOJNB30BAHKE HACTOSLIETO
KaTanora u xkaramora Cre66umnca, Xadpdepa u Yurdboprna |99],
TOCKOJIbKY 3Be3/Ipl MOCIEIHEr0 PACHOJIOIKEHEl, B Cpe/HeM, Ha GOJLMIKX pac-
CTOSIHHSIX.

OcTauoBUMCST CHAYAJNIA Ha PacCMOTPeRuH oOIIel KapTHHL pacupesiefeHus

' H36I/Ipa'l‘€JIbHO IOTJIONL AT el MaTepuH, I'[OJIy‘RlEMofI Ha OCHOBAHHH HAaHHBIX Ha-

crosmero xartajgora. s TOTO MOCTPOMM KapThl paclpefefeHHs U3OLITKOB
HESTA B AJaKTHUECKOH cHCTeMe KoopAnHaT. M3OnITKK nBera, SHAUCHHS KOTO-
PBIX OTHOCSITCS K ONpeJeNeHHbIM HHTepBataM, GyaeM n300paxaTb KPYKKaMH

- PasJqHUyHOro pasMmepa M 3aroJHeHHs], KaK 3TO BUIHO M3 IIOACHSIOUIEro puc. 68.

Ha sToM puCyHKe IPHBCUCHBI TAKXN(E COKpAallleHHBIE, YCIOBHBIe 0003HAUEHH
HHTEPBAJIOB, A BEJAHUHHBL KOTOPHX Onyo npuHato 3HaveHus 071, 27106
3HayeHHe MeHblle yem TO, KOTOpOe CJIEA0BaNo Ol IPUHATH HCXOAA M3 Hail-
IEHHOH paHee OWHMOKY ONpPeNEJEHHST HCTHHHONO M36HITKa mpera { ~ & 071).
Ho, xak ormeuanoch y»ke Bollle, IPDHMEHEHKE YdeTa BIHAHHT MEK3BE3LHOTO
NIOIVIOIEHHST NO CPeJlHeMYy 3AKONY IIPeyBEJIHUHBAST HECKOJBKO SHAUEHHE JIHC-
IEPCHH HCTHHHBIX IIBETOB, 4, CJIEJOBATENLHO, HIPHBOJHUT K 3aBBINICHHOMY 3HA-
YCHHIO oIHOKH onpejencnss H3OHTKOB 1BeTa. DTO H AT OCHOBAHHE Npli-

14, 505L0y0bal suBboged. mbdugha. doym., M 14,
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HSITh HeCKOJbKO MOHMMKEHHOe 3HAUeHHe IS HHTEPECYIOMINX HAC WHTEPBANOR.
Creayer uMeTh B BHAY, UTO BCEr[a €CThb M3BECTHAf BePOATHOCTH TOTO, 4TO
BCJIECTBHE OLUIMGKU B ONpeliesieHHH M3GBITKA IBETa, 3Be3/(a MepedfieT B OfHH
K3 COCEAHNX HHTEPBANOB.

N € - 0706 o.

0" -0o5-+00q,0

4" +005-+018 ®
2 +0.15~ + 028 @

3" +0.25- + 0134 ©
'}'U; ey %‘ *
4%+ 035 - 1044 ()

S >+ 0745 @
PHe. 68

MoxkHO cunTaTh, YTO AN HHTepBanoB «—I1» u «0» u3buparenbuoe nO-
iTJIOLleHHe TpaKTHYeCKH oTcyTcTByer. [lomajanue 3Besgnl B MHTepBan «l»
JaeT y)Xe H3BECTHOE yKa3aHHe Ha HAJHYHe HEKOTOPOro NOIMIOLIEHHs, 0coOeH-
HO ecly HaGNIONAETCA He OTHEJbHOE 3HAUEHHE, a LeyIoe CKONJIeHHe H3GBITKOB
OTHOCAILIUXCA K 3TOMY HHTepBasy. BceM ocTajJbHBIM HHTEpPBajlaM COOTBET-
CTBYET RIOJIHE PeasibHOe HM30HpaTesibHOe HOTJIOHIEHHE.

PesysnbTaThl, MOKa3bBIBAIONIME pachnpejelieHHe H30BITKOB IBETa 38€37
"HACTOSIIEr0 KaTaJiora, NpuBeJeHbl Ha TpeX KapTax (OTAeNbHblE JIHCTH B KOH-
ne pa6otel). OpgHa U3 HuUX (Kapra I) OTHOCHTCS K BbICOKOIIHDOTHHIM 3Be3JaM
| IIEPBOTO CIMCKA; HA 3TOH KapTe HaHeceHbl TakKke 3Be3fnl A0 H3 TpeTbero
cnucka, octanbHele (Kaptel II m IIl) — Kk smesgam BTOpOrO, OCHOBHOYO,
cnucka. Ha xaprax, psaoM ¢ o6o3HauenweM HHTepBastia H30bITKA IIBeTa, yKa-
3BIBAETCS M PACCTOSIHHE [0 COOTBETCTBYIOlEe# 3Be3fbl B KHJIONAPCEKaxX, BbI-
qucTsBINeecH 10 dopmyde

logr = 0.2(mp — Mp — 2.7E) — 2%,

JLnst coKpailleHHs 3alUCH Ha KapTrax, ApoGHble 3HAUEHHsS 3aMMCBHIBAIOTCS CO-
KpallleHHO, OIIycKas HOJb Iepel TOUYkOH. TouHOCTH ompenesieHUs] pacCTOAHHS
cocTaBlser, Kak u3BecTHO, okono 409% [29].

1 TIpu BLIYHCJIEHHU DACCTOAHHII ObUIG -~ yYTEHO, 4YTO S3BE3fbl BTOPOTO CHHCKA
¢ NeNe 70, 77, 79, 81, 116, 214, 283, 325, 358, 452, 681, 721 785, 809 n 859
SABJIAIOTCA CBEPXTHTaHTAMH. ' '
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Paneie ,ueM rnepeilTn K PACCMOTPEHHIO KapT, CleJaeM CleAyOUIHe
TIpeABAPHTEbHbIE 3aMeyaHHs.

Hro6bl HMETh BO3MOXKHOCTb GBICTPO H HATVISIAHO CYAHTH O (aKTHIECKHX
“OTKJIOHEHHSIX N30UPATENILHOTO NOIVIOMEHHST OT CpeiHero 3akoHa [lapeHaro
{rnapa VI, § 2) 6bu1 nocrpoen rpadux (puc. 69), nawoumi ranakTHyecKye 3048,
COOTBETCTBYIOLIHE IPHHSATOMY JeJeHHIO H3GBITKOB IiBeTa Ha HMHTepBajbl. Ha
ocH abCLHCC OTJIOKEHBI PACCTOSIHUS B TaJIaKTHUECKOH IIOCKOCTH, @ Ha OCH
OpAWHAT BO3BBILIEHHS| HaJ Helo. Ha pHCYHKe HaHeceHBI, Takike, HEKOTOpPHIE
TAJIAKTHUECKHE IIMPOTHL M I'PAHHIbI 30H IS NPHHATHX HAMH HHTEPBAJIOB —
COOTBETCTBYIONHE XOAY IOLMIOLEHHs IO cpeflHeMy 3akody [Tapenaro.

0 50 100 150 200 250 00 4 350 g0 400

Puc. 69

ITpu paccmorpennn KapT pacnpeseenus: H3GETKOB IBeTa clepyeT UMeTh
B BHAY H XODPOILIO M3BECTHHIH a(pderT cesekuun [36], korna obliee MOrIomnie-
Hie, COMYTCTBYIOIee H3OMPATENBHOMY, HACTOJMBKO OCHAGISIET BHANMBIS BeJi-
HHHBI 3BE3J, 4TO B IporpaMMe HaOJNIONEHHI, OTpPaHHUCHHON ONpefeJeHHON
3BE3JHONH BENMUMHON, OCTAIOTCS JIHIIL HanGOJee GJH3KHE 3BE3ABL. SDTOT 3¢p-
(eKT NPUBOANT K 3HAUHTEJILHOMY OOCHEHHIO WHCHA HAGNIONCHHBIX 3Be3/L B
06J1aCTaAX ¢ GOJBIIUM TTONJIONIEHHEM.

Pacemorpenne kaprsl 1, oTHoCcsmelics K 3Be3aam [ePBOTO CIIHCKA, cpasy
7K€ NIO3BOJIACT 3AKIOUMTD, YTO H B BBICOKHX rajlakKTHYECKHX IIHPOTAX TI0 CPAB-
HATENLHO OJIMSKHM 3Be3[aM, JEKAUHM Ha PaccTOSHHM NMOpsiiKa CTa Iapcex
H Jlaxke MeHee, BLIABJISIOTCH OOJACTH ¢ 3aMETHBIM W3BUPATEbHBIM  ITOLJIO-
menneM. Cioa B NepBYIO ouepelb OTHOCHTCH OGJACTb © LEHTPOM OKOJIO
[ =180 b= 465, pacnosioKeHHAasi BeCbMa NAMEKO OT B0HB H3GEraHs.
VIHTeDECHO OTMETHTD, UTO 9T 0BJACTb—CO CKOTICHHEM TEMHBIX TYMAH-
HOCTeH, oTMeuenublM Ha Kapre JIyEaMapka u MeunoTa [118], [114].
Haw6onblitee ckomienue TeMHOMN MaTepul B 3TOM padOHe IIPUXOAHUTCS,

“COrVIACHO MOC/EJHHM aBTOpaM, Ha 06JIacTh ¢ LEHTPOM OKOJO [=170", p=+40",

OnHako st 310l o6nact Ha Kapre | uMeercs Jmimb ogna 3Be3fa, pAacloJo-
KEHHas Ha  paccrosunu 95 mapcek, KOTOpas He MOKA3bIBAET KAKOLO JIHGO
nokpachenus. QUeBHAHO, UTO 3/1Ch HEOOGXOAUMEI JONOJHUTENbHbIC HAGIIOLe-
Hus. s gpyrux ofsacrefl ¢ saMeTHbIM H30UPATEIBHBIM MONIOMEHHeM CJIe-
AYET OTMETHTL ABC QOMACTH, PACHONIOACHHBE Ha 10KHOM IPaHKIe 30HH n3Ge-
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TaHUS — C IeHTPAMH Ha LIHPOTe OKOJO —25° W JoroTaMu pasHeiMu 130° u-
180°. MoxXHO TakXKe OTMETHUTb 06J1acTh ¢ UeHTpoM [ == 200° b = -+ 35°. Mmr
He TOBODHM ‘O XOPOIUIO HM3BECTHOH O6JIACTH CO 3HAYMTELHBIM IMOTJIOMIEHHEM -

B paiioHe 3KBAaTOPHAJBHOIO CEeBePHCro MOJI0Ca, KOTopasi BecbMa ca1a6o Hame--
‘'yaeTcsl Ha Kapre I u3-3a  HemocTaTOYHO GOJBIIOLO uHCHAa 3Be3f, HAIIero-
KaTaJsora nonajgamwiiux B 3Ty 06JacTb.

Hapany c o6nacTsmMi XapakTepH3YIOUIHMHCS 3aMETHBIM H36HpaTedbHBIM
TIOTJIOIICHHEM HAaMeUaloTest H 06JacTH, AOCTATOYHO CBOGOMAHBIE OT BJIMSAHHS
MeXK2Be3[IHOH MaTepuH. M3 HHMX MOXKHO OTMETHTb, XOTsl GBI, Te, ¥ KOTOPHIX
LIeHTPhl pacnoyioXeHsl npu [ = 170% b = —30° u [=20% b = - 40°.

Ham npencraBasieTcsi KpailHe HHTEPECHBIM pACUIMPEHHe HCCJAeN0BAHHH
H30UpATeNbHOrO IIOTVIOIEHUSI B CPaBHHTEJILHO OJH3KUX K HaM pafoHax BhI--
' COXHX TaJaKTHUYECKUX LIHPOT C IeNbio Gojiee YBEPEHHOTO BhiSIBICHHA 06JacTel, .
KAaK OTHATOIIEHHHIX H3GHPATENLHEIM MOMJIONEHHeM, TaK H CBOGOAHLIX OT HO--
ciresnero. JIs atoro 6bw10 Obl 1e/1eco06pasHO MPOBECTH 31EKTPOKOJOPUMETPH-

‘yeckHe HabmoeHuA clabolx 3sess B8-BY, a rtakke 3Besn Gosee TIO3MHHUX
KJAaccoB H, B WAaCTHOCTH 3Be3] A u KapaukoB F—QG. [lnsa nocieiHux aucrep-
CHSl HCTHHHBIX 1IBETOBBIX S5KBHBAJEHTOB, NOBHAWMOMY, OYeHb HE3HAUHTRIbHA "
[119], uTo KpatfiHe BaXKHO MJIsI TOJIYUEHHS YBEPEHHBIX H3OLITKOB IIBETA.

Kaprtet II u IIl nmator pacnpenenenue H3OBITKOB IiBeTa, HaGMIOMCHHBIX
HaM¥ 3Be3jI, JIJIs rajiakTuueckoll 3ous! ¢ muporaMu (b1 =20°, orpanndyeHHOR}’
¢ OfHO# CTOPOHBI ckIoHeHWeM —24°% a ¢ apyroit — noarotoii pasuoii 180°.

IIpn paccMOTpeHHMH 3THX KapT cpasy Ke 6pocaioTca B ryasa Gojblnne,
XOpOUIO U3BECTHBIE OGJACTH CO 3HAYMTENLHEIM TOTJIOIIEHHEM, HAUHHAOMIHMCH
cpaBuuTeNbHO 6au3Kko K Cosnny. OnHa U3 3THX o6nacTell pacmosoX)eHa B HH--
teppaie gonrot 330° — 200 (kapra 1I) w mpocTHpaeTcs HeCKOJBKO Jafbile B
CTOPOHY GOJIBIIKX JIOJITOT B CEBEPHOH 4acTy rajfiakKTHUECKOro mosca. To — u3-
BeCTHasi 06JIaCTh GONLIIOTO TMOTJOUIEeHHs, KOTOpPasg OXBATHIBAET CO3BE3AHS
Bwmeerocua, Crpensua, 3men u llura. Bropas o6nacts, TakXe 3aXBaThIBAIO- -
mas GONBITYI0 YacTh raJlaKTHYeCKOH 30HB, IPOCTHpaercsl, HauynWHas, MpH-
mepHo, oT 80° JOJITOTHL ¥ TSIHETCSI IO AOJTOT, paBHEIX 150°—160°0 (xapra I1I),
npoxojs no cossesnusm Kaccuonen, [lepces, Bosuuuero, binsnenos u Tens-
n4a. Hauano ee JieXkWT, B OCHOBHOM, ¢ CeBEPHOH CTOPOHBI OT IaJlaKTHIECKOTO
9KBATOPA, 3aTeM OXBATHIBAET, APAKTHYECKH, BCIO paccMaTpHBaeMylo 30HY W
.TIpH GOJIBIIHMX TallaKTHUYECKHX JOJTOTAX YXOMHT Ha IOT K co3Besfuto OpHoHA.

Pacnpenmenenue U3GHPATEIBHOTO TNOMVIOMIEHHS H B TaJaKTHUCCKOH 30HE
XOPOIIO COOTBETCTBYET pacHpe/eseHHI0 TeMHOIl MaTepHH, KaBaeMOMY KapTod
Jdynamapra u Menora.

Ofaacts, 3akmouentag Mexay aosroramu 20°——80° obsnagaer cJoX-
HOH CTPYKTYpOH ¢ npeoGiajaHueM Majoro NMOTJIOUeHHs Ha HeGOJBIIHX pac-

. crosuusx ot ConHua. HakoHell BecbMa HarisiiHo OOHAPYIKHUBAETCH H XOPOLIO
H3BeCTHAs 06/aCTh MAJIOTO NOTIOUEHHST LIS TAJaKTHUECKHX JAOATOT, GOJIBIINX
160° (kapra I1I), B KOTOPO# pACIOJOKEHO M raJakTHYECKOe OKHO, JiexKaruee B
HanpaBJieHHd Ha auTHieHTp (cM. Kapry I). HHTepecHo oTMeTuTsh, uTo ANA
cpearero 3akoHa u3buparensHoro norioniesua (rno ITapewnaro) npakruue-

- CKH BCe 3Be3/Ibl HALIETC OCHOBHOTO CIHCKA JOJYKHBI ObUTH OB TONIACTh B TPETHIO
sony pHc. 69 («2»). O6nacrtu, xapakTepHsyooliHecs npeotjananieM U3ObITKOB
1BeTa, OTHOCALIUXCS K HHTepBasaM «—I» 1 «0», Kak 3TO UMeeT MeCTO B TOJNBKO

YTO PACCMOTPEHHBIX yUacTKaxX rajakTHyecKo# 30HE, MOTYyT AefCTBHTENLHO -

CUHTATHCS CBOOONHBIMH OT M30UpATENbHO HOIMOIIAKINEH MATEPHH.
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Taxum obpa3oM PACCMOTPCHHC NOCTPOCHHBIX HAMK KapT CPasy laer Ha-
[ASQHOe TpencTaBieHte of oGiedl CTPYKTYpe u3bHpaTeNbHO JOTIoUalonieHk
' MEIK3BE3/I0N cpelbl ANA cpeatero paccrosius or Cosnna nopsika 200—250
napcex M MO3BOJSIET BHISIBUTL Te 00JaCTH, XOTOPhie NPAKTHIECKH CBOOOAHB! OF
H30HPaTEJLHOTO NOTVIONIEHUsI.

BBujy HelOCTATOUHOH TOUHOCTH OUpEeAeactHsl  M3DBITKOB lBeTa JUIs OT-
JIeJBHBIX 3Be3Jl, HAM Ka’KeTes eIle TPesK/eBPeMeHEpM IPOBEJeHHe NeTaJbHOTO
COMOCTaBJCHH TONY4eHHOH 06medl KapTel pacrpefenctns B30LITKOB HBETa ¢
MHOTOYHCHCHHBIMHY UCCACIOBAISIMH H30HPATEBHOI0 NONIOILEHN, BHIIONHEH-
HBIMH JJisl OTAGJBHBIX YUACTKOR TPadasTHuecked 2omupl  Mcuepnnizaoias 6u-
oarorpads THX pador npusejicha B onyGAHKOBAHHOM Helasro Haubodee
SHAYHTENLHOM HCCACAOBANKH TOr0 pOJia, BBIOJHEHHOM B AGacTyMaHCKOM
acwodm%wwcxon obcepsaropun B, K. X a panse uas copoka Tpex mjioma-
geft Kanredina [37]. Ormerunm voasko, wro npon“r(cmvok, COBEpUIEHHO Npefisa-
PHTENBHOE, CONOCTABACHIE C DOKOTOPBIMH  paloraM#  IIOKARLBACT, OJHAKO,
BIOJIHE VAOBACTROPHTENBHOC CONIACHE W TIOATBEPIKIAST PeasbHOCTh MHOTHY
CTPYKTYPHBEIX 0COOCHROCTRH B DACHPEICHCHHH TONIOLIAIOWSH MaTepuu, BbIsB-
JAOWHXCS! HA NPHRCGHHLIX BLIUE KapTtax, JTO JACT Boe OCHOBAHUS Halle-
SITBCS, UTO NOBKIUEHHE TOUHOCTH OTIPe/ICe sl H3ORITKOB IBeTa Ha OCHOBe Ipe-
HUSHOHION CcleXTpaibHoi knaccHpukauml naGIOACHEBIX HaMH 3Be3l N03BO-
JUT MOJIYUUTH AOCTATONNRO JICTAABHYIO  KADTH EICHAS TOTJIOLAM0-
mefi MaTepud BO BCeH M3Y4enHOH HAaMW FaJAKTHYCCKOH 30HE.

Paccemorpenne xapr Il m 11 n conocrapinenue, B 4acTHOCTH, HSGbITKOB
IBeTa 3Be3/] OMU3KO PACTIOJNOKCHHDBIX I IPOCTNAUCTDRE, 03BOJSET 3AICA03PHTD
| NPHHAMIEKHOCTH HCKOTOPBIX 3ne3/ K cuepxrurantaM. CIHMCOK 9THX 3B€3J NPH-
poaurcs B radauie XLIL 3 koropoi fatorces sovepa HallleI'0 OCHOBHOI'O CIIUCKA,
H3OBITKH LBETA H PACCTOHHMI, BLILHCHORHRIC B HPENONCIKERHN, yTe TaHHBIE
GBE3AB JHelCTBUTEINLIIO SIBISIOTCS CRePXIHTAHTAME. ‘

Tadur

MNe % ] | 7 E 7
i i

i i i(' T T T

83 +o0.52 ) 1s8 | 235 -+ 045, 1.67

of +o0.42 | 200! 1y +oosd oLl

@i 1+ 049 borgnog47 F 06 | 1.66

150 1 SRSy D Loo § 76T + 051 1.58
g Rezq L 138 791 + 051 1.66 -

180§ oty 0 1385 799 -+ 0.85 .95

235 . Robo o171 806 141 0.53

209 + 083 0.60 i 816 - 0.66 0.96

Upeacranisio Obl MECOMHCNHBIH WITepec NPOBECTH PEBH3HIO CHEKTPOB
BCEX 3Be3jl, BKJIOUEHHKIX B Tadauny XLIT.

Kak ormeuasioch yxKe Bhille, OCOObLIN MHTepeC NPEACTABJSIET CIPYKTypa
NOTJIOILAONiel MATEPHH B HANPABJACHHAX C BO3MOMKHO MaJbIM H30UPaATENhHBIM
nornouesrem. Iosromy Mbl 0CTAHOBHMCS celiuac Ha HECKONLKO H0Jee IeTalb-
HOM PACCMOTPEHHM ABYX 06jacreif rajakTHIeCKOH 30HB!, A HMEHHO HA ydact-
KaX, OTPaHHYEHHDLIX AOJTOTAMH 20°—60° n 140°—180°% [lna anayusa npo-
CTPAHCTRCHION CTPYKTYPLI 91U obNacTeil NpuBievyeM nanHbie katanora G 1e 6-
6unca, Xappepa u Yurdopnaa [99]. B cssan ¢ 31iM HeOGXONHMO
peNylupOBaTh 3HAUEHUs! U3GBLITKOB LBCTH STOIO LOCJEHEr0 KaTajora K Ha-
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et cucreme. 31ech MOXKHO MATH PasinuHBIME NyTsaMH, OHH U3 HUX —— 5TO
fipHBECTH IBETOBBIE SKBHUBAJEHTH! KaTajora CTe 6 6 M H ¢ a K Hallell CUCTeMe
+ ¢ nomoutsio TaGuuuel XXXVII (crp. 188), mpuBecTu K 3T0# ke cucTeMe HOp-
MaJbHble 1BeTa, NMOJNy4eHHBIe JUisd 3Toro Kartanmora H. ®. ®nopeii [36] u
00pa3oBaTb Ha OCHOBAHHH IOJNYYeHHLHIX JAHHBIX HCKOMble H3GBITKH IBETA.
flpyroit u, Kak HaM KaXercsi, TOPa3fo GoNee IPOCTOH M MpSIMOi: HOyTh -— 3TO
HaiTH Ha OCHOBaHHH OGIUMX 3BE3J HENOCPEACTBEHHOE COOTHOLICHHE MEX/Y H3-
- GBITKaMH 1[BeTa, JaBaeMBIMU B 0GOMX KaTafnoraX. MEl OCTaHOBHJIHCH Ha 3TOM
nocyegHeM nytd. CoOTHOIIEHHE MeXLy OGeHMH CHCTeMaMH H3GLITKOB L(BeTa
lipuesieHo Ha puc. 70. Ilepexon oT oxHOM cHCTeME U3GHITKOB K APYroft MOXeT

E 1 Ay : '

+0.40 4 .

-9l g T L T T T
-020 000 1020 = 040 0.50 080 g o1oo

Puc. 70

OCYIIECTBIATBCA C NOMOMUIBIO CJEYIOMIEr0o BEIPAXKEeHHS, NOJYYEHHOT0 MeTOJ0M
HAWMEHbIUHX KBaJpaTOB: ,
E, = — 0m029 4 0365 E (1)

4+ 0.009 4-0.025
9o ypaBHeHHe AaeT BO3MOXKHOCThL YCTAaHOBHTb HHTEPBaJbl H3GBITKOB LBeTa
karagora Cre66unca, Xadbdepa u Yurdopaa, Kotopse COOTBET-
CTBYIOT NMPUHATHIM HaMH Bblllle HHTepPBanaM JJIs HAIEro KaTaJora, a HMeHHO

4E . AE,
< — o™ob < — o™06

m m m n

—0,05 — +0:04 ] —0:05 — —0,02

+o0.05 — 4-0.14 { —0.05 — +0.02
» 4-0.15 — +0.24 | 4+0.03 — +0.0§
f 40.25 — +0.34 | +0.06 — +0.09

+40.35 ~ +0.44 | +0.10— +0.13

> + 0745 > 4014

‘Kak BHIMM, MBI PacCMaTpHBaeM Das3/eNbHO TONBKO CPABHUTENBHO HeGOoJbiluue
u36RITKY nBeTa KaTtajgora Cte66uHca (<+0™14); sce 60/bliive 3HAUCHHS
MBI 06BbEANHSEM B OfHY Ipynny. DT0 H MOHATHO, T. K. HAC HHTEPECYIOT cefiyac
o6JIaCTH ¢ MaJbIM TIOIVIOIIEHHEM, He NPEBOCKOAALIHM HEMHOIHX COTHIX 3Be3ji-
Hoit penuunnst B cHcteMe CTeG6HHCa, A
. Brludcienue paccrosiHuil (B Kusomapcekax) Juisi 3sesp karajora Cre 6-
6unca, Xudpdepa u Yutdopna renocs no dopmyie
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logr=0.2(m3 — Mp — 1.5E\) -2, »
MIpHHEMAs 1)1 HOPMaJbHBIX I{BETOB 3HAUeHHs, BbIBEACHHbE H.®. ODaopet

‘[36}, a ans Bu3yadbHBIX AOCOMIOTHBIX —BENMUMH — SHAUEHHS, IOTYdCHHbe

NJI. Mapenaro [29]. .
Jlns Kassuol M3 paccMaTpuBaeMbIX obJacTeil GBLIO TMOCTPOEHO NO UETHi-

pe KapThl, HA KOTOPBHIX HAHOCKHJIUCE, MO JIaHHBIM 000HX KaTaJjoros, H3OBLITKH )
LBeTa (B HpI/IHﬂTOﬁ CHCTEME HH’]‘GpB&JIOB), npuxopsiecs Ha caepyrouie

isHTepBaNHl paccTosHui ot ConHua (B KHJOIMapcerax):

<0.19; 0.20 — 0.39; 0.40 — 0.69; >0.70.

Kapthl st neppoil 06acTH, pPacnoJiOKeHHOH MEXJIy ralakTHIECKHMB
nodroTamu 200—60° ,mpupesensl Ha puc. 71-~T4. Paccmorpenne 3THX Kap?y
JOKA3HIBAET, YTO Mbl HMeeM 31ecCh ClIydall BecbMa CJIGXKHOW CTPYKTYpPH HO-
rJIOMAKOLIeE MATEPUH, KaK 3TO ObUIO yKe BHIHO H W3 HPUBONMBINEHCS Bhille
kapte 1I. OcoGoe BHEHMaHHMe ofpaliaeT Ha ceGsi 06JIacTs, IPAKTHYESCKH €BO-
GofHast OT MOTJIOWEHAs, pPAacrojoKeHHasl K 10Ty OT raJlakTHUeCKOro 39Kpa-
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Puc. 71

TOpa W pacHpOCTpaHsIomiasAcsd, CBOeOGPasHbIM BBICTYIIOM, K CEBEPY OT HO-
cyeguero — MPUMEpHO 10 WHpoTH +10° -— +12° B uHTepBase AONTOT OKOJIO
280 — 38°, 3ameTHOE NOIJIOIMIEHHe Jis 3TOH OOGJACTH HA4YHHAETCH JHIh Ha
paccroanun okosto 400 nmapcex. Bre ee m30upaTe/bHO IOTJIOWLAONIAS MaTe-
pHSL pacrofiaraercsi 3HAUMTEJbHO OJXKe— Ha paccTosHuu Beero 150—200
napcek. Ha TakoM 3Ke, CpaBHHT@NbHO HECOMBIIOM, PACCTOSIHMH —pacnoja-
raloTcH H OTHeNbHBle 06J1aKa MeX3Be3LHOH MATepHH, BHISEIBAIOUIH® He3HAUH-
TellbHOe INOrJIOeHHe B IJIOCKOCTH TallaKTHYeCKOro 3KBaTOpa MexXAy Hok-
roramu 28° — 380,
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HenoTopble HPEejBapHICILHBIE NPAMEHEHHA Karanora

Fute oguoi 00JacTLIO MaJjoro TIOTJIOUIEH K, OTUETIHUBO BBISBJISIOIIEHCS]
Ha pACCMATPHBAEGMbIX DHCYHKAX, FBJIACTCH oGJractb, PACIONOXKEHHAs K Ce-
Bepy ot juupor +7%— +8° ¢ gojroraMy, OOJNbIIMMH UeM 420 T'panuny, Ha
KOTOPOI HAUHHAETCH 3/1eCh 3aMCTHO® HOrJIOLieHHE, ONPEJeNdTh MO JAaHHOMY
Matepuajily He NPEACTABJACTCS BOSMOKHRIM —- BBUJY OTCYTCTBUS B 3TOM
‘paitone JOCTATOUHO JIANICKHX 3BES]L tuna B. Ho, xax BuIHO U3 DHC. 72,
T4 TPAHHIA JIEKHT BO BCSIKOM Clydae Aanbiie deM i 350 napcekax. ITO Ha-
XOJNT NCATBEPKICHHE U B TOM, UTC OJiHa 3BE3/d, pacHoJoKennasi B 3TOM
pafione Ha paccrosHun GoJee 1.500 o
x0Ty HOKpaCHeIHsL

apcex (puc. 73), He NOKasplBACT HHKA-
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[lepexosist K PACCMOTPCHHIO BTOPOH OO/ACTH, OrpaHuyeHHol AOJITOTaMH

400180, cTpoUM KapThi 110/100HBIe TeM KaKHe GBI FIOCTPOCHB! B JUHA

nepBoil. DTH KAPThI, NPHBECHHbE Ha PHC. 75-—-78, MOKasbIBAIOT, YTO 3JeCh

AT, MAJIOTO TOTJIOMCIHS 3aXBATbIBACT SHAUMTEIbHBIH pAaHOn K cesepy OT
FUIAKTHUCCKOrD 3KBATOpA MeXAy XONTOTaMH 160°—175°, pacupocTpanadacs

| o wapor oxomo +15°% Dra 0GracTs pacnpocTpansercd i K 0Ty OT 9KBatopa
Fo wmpor nopapka —b ——-—10°% 3jech TOrMIoHEeHWe HauMHaeTces Ha pac-
crositiin okono 400 mapeex. Iiile 10KHee JIEKHUT 006/1aCTh ¢ BEChbMa CJIOXKHOL
CYOYKTYPOI HORIONAIoLell MaTepud B CO3BESAAH Opuocua. OrzenbHble 00J]a-
Ki © MAJBIM TOTJIONIEHHEN MOMKHO BHACTH TAKKe K I0TY OT FaJIAKTHUECKOro
aksaTopa, Mexy Joiroramu 150°— 1600,  Tlorsomatomiasi MartepHs Haxo-
HuTCst Syech Ha paccrosinus, npumepno, 300—400 mapcek. B ofnacrax xe ¢
AORBILEM [OLIOIICHUCHM, PACTIONOKEHHBIX B PaccMAaTpHBaeMOl 06J1aCTH, MOXK-
HO KOHCTATHPOBATL HANHUNG MEX3BE3JHOM MaTepdd IO CaMbiM OGNU3KAM 13
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HaOJTIOJleHHBIX 3Be3/, HAXOIAIMIMXCSA HA pACCTOSTHHE BCero TMOpsjKa €Ta
napcex.

Hawm kakercs1 BecbMa HHTEPeCHBIM PACILHPHThL HCCJAEAOBaHHe objacTed
MaJIOr0 HOIVIOLICHHMS, PACHOJIOXKEHHBIX B HU3KHUX Ta;TaKTHIeCKHX IHPOTAX, M-
TOAB3YH FIEKTPOKONOPHMeTpHuecKHe HaOJMIONeHHS 3Be3l 6ojiee MNO3AHHX
CIEeKTPANLHBIX THIIOB.

CpaBHeHHe NOJyuyeHHBIX HaMH BLIBOJOB O pachpeleleHdu U3GHpaTeldb-
HO AOIJIOHIAIOMed MaTepuu ¢ JauHbIMH u3BecTHOU Kapthl [L Il ITapena-
r 0, jaioleli pacnpefeieHne Ko3(puuUMCeHTOR 00lero. MOTJIOUIEHUS A5 Beel
TajlakTHY9eCKOH 30HbI [29], nokasbiBaer, uTo 3/1eCh He HAOHIONAETCS 3HAYNTENb-
HOTO COOTBeTCTBUS. DTO ¥ NoHsTHO. Kapra Il a p e n a ro nocrpoesa, B 0CHOB- {
HOM, 1O JAHHBIM JUJISI AaJeKUX OOBeKTOB M MOXKeT NpPHUMECHSITLCS, KOHEUHO,
TOXKe TOJBKO K OGBEKTAM, PACHOJIOKEHHBIM Ha HMOAOOHBIX paccrostHUAX. B
HACTOSIMIIEM K& HCCHEROBAHHH MBI HMeeM JeJO CO CPABHUTENbHO OJH3KMMH
3BE3/AMH, PpACHONOMKEHHBIMH, B CcpegHeM, OJuXKe ueM Ha PaccTOSHHU
300 mapcex.

$§ 2. O COOTHOWEHHH MeXJYy H3GDITKAMM IIBETa 3BE3f,
n spkocreio Mieuncro Iytu

B Hacrosmee BpeMsi cunTaeTcs OOLICNPH3HAHHBEIM, UTO (DOTOMETPUYECKAS
«crpykrypa Miueynoro [1yTH B snauuTenbHON Mepe 00YC/IOB/IeHA TOIJIOMEHAEM
B TeMHON Mexx3pesqHoi MaTtepun. Teopust QUIOKTyaull MOBEPXHOCTHON IPKOCTH
iMaeunoro ITytu paspatorana B.A, AmM6apuymsanowm [1] B ciyuae, ecnn
noriolieHne UMeeT H30UPAaTeNbHBIN Xapakrep, NOKHA HaOMIOAATHCS KOppes-
nust MeXxay sipkoctbio Mueunoro [Tyt u m36riTkaMu IBETa 3Be3J, Pacnoo-
JKeHHBIX 32 o6nakaMu moryoniawmet Matepuu. Hanuuwe Taxoit xoppensouu
SIBJISIETCS OXHHUM M3 JIOKA3aTeJIbCTE CYIIECTBEHHOH, ecsIH He OCHOBHOH pOaH
MeX3Bes/[HOH MaTepHu B GOPMEPOBAHUY BUAMMOH cTPpyKTyprel Muleyroro flyTn.

Mexay Tem, comocTaBmsst n3GLITKE 1BeTa 3Be3lk kartajgora Cte6 6 mu-
ca, Xaddepa u YuT@opaa co 3aHaueHHAMH sipkocTn Mieusoro ITyTy,
nosyucHubpiME [Tawuexykowm [86], I'. A. IIT a it v He o6HaApVRuM OXHMIaB-
weics Koppeisauun (tak HaswiBaeMblil rapajgokc I1Ta it na) [40). Kak 6wuio
nokasaso, 3ateM, b. B. KykapkunnpM {9], mas oOHapyxeHHs Takou
KOppensiiiu HeoGXOTUMO OCHOBEIBATBCS JIMIIL Ha 3Be3/1aX, PACMOJOXKEHHBIX B
ompesiesieHHOM HHTepBaje paccrosaui. Hssectno [l17], wro doromerpu-
yecKas cTpykrypa Mueunoro IlytH. 06ycioB/ieHHAS HepABHOMEPHOCTBIO MeXK-
3BE3/HOrO MOIJIOIIEHHS], MOYKeT BBI3LIBATHCH JWIIL 06JaKaMH, HAXOLAHAMHCS
cpaBHUTENLHO 6113K0 K CONMHIY — Ha paccrosnusax nopajaka 100—200 napcex.
s paccrosinnit oroso 400 napcexk, ¢oH, coznaBaemelii 6onee GJH3KHMH 3Be3-
JMaMH, CTAHOBHTCS HACTOJBKO 3HAUUTEJBHBIM, YTO BYaJHUPYeT KOHTPACTH, 06-
YCJIOBJIEHHBIE TEMHBIMH OGJAKAMM, DACTOJIOKEHHEIMH Ha NMOAOGHBIX paccrosi-
Hu9X. BblIesuB, MOSTOMY, H3 BCETO MMEBHIEFOCST B er0 PACIOPSIKEHHH MOIXO-
Isitero HaGM0aaTeNbHOTO MaTepHana, 3Be3lbl, PACIONOXKeHHRIe Ha paccTos-
Husix ot 160 no 260 mapcek u orpaHHuMBIIKCH wHporamMu |h'= 59 B. B. K y-
K ap K ¥ H 0DHAPYKHJ JOCTATOUHO ONPeJeNEHHYIO KOPPeISIHI0 MEXAY U3ObIT-
KaMH 11BeTa H IPKOCTSIMH COOTBETCTBYIOIIUX MecT Mueunoro ITyrtu. Qucnepcus
3TOrO COOTHOLIEeHHS Obla, OIHAKO, OUeHb 3HAYHTENBHA, DTO U He YAHBHTEIHLHO.
Kak xoponro u3BecTHO, H KaK BeCbMa HaTJISIIHO BUAHO M3 KAPT paclpeleenust
H30LITKOB I1BETA, MOCTPOCHHBIX B NPEABIAYILeM naparpade, pacCTOSHHS JI0 110-
IO AtoIe MaTepHH BeCbMa PA3JIMUHBL B PA3JIMUHBIX HACTSIX TaJaKTHYECKOH
3045l MeX1y TeMm Jerko BHAETDb, YTO JaXKe B CAMOM IPOCTOM Cliyuae, KOria
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3Be3JIbl, TI0 KOTOPLIM BCJETCS ONPE/IeIeHNe H3OBITKOB HBeTa, OepyTcd Ha Of-
HOM paccrostiny, a (oH Gosiee J(aJEKOro 3BE3IHOTO TIOJIST TOCTOSIHEH 110 APKO-
CTH, PASNHUHOE PACIOJNOKEHHE momronalomieli Marepun Oyjer AaBaTth Cylle-
CTBEHHO PA3JHUUHbIA XOJI /IS HHTEpEeCylolero Hac COOTHOLIEHHS.
oM HecKOJbKO moapobuee. TTocTpouM cHavama cooTHo-
mBera ¥ SPKOCTBIO MJTeqHOro IyTH AJIS TOTO IPO--
,crefiiiero cayuwas, xorja OXHOPOIHO® 06IAKO M36UPATETHHO IOrTIONLAONIel
MaTcpuu IPOeKTHPYeTCs: Ha paBBOMEpHEI (DOH 3BE3IHOTO MO/ TIpenmono-
JKHM, 9TO paccMaTpuBaeMoe ofTaKO MMeeT AOCTATOUHYlOo ONTHUECKYIO TOM-
MY, a TAKKE, UTO BIUSHNE 33/, PACTIONOXKEeHHBIX, Tepe/l 06JaKOM, He3HA-
QHTEIBHO. DTO BUOJHE JTOMYCTHMO IS paccTOgHUA NOPALKA 200 mapcexg, I110-
CKOJIbKY CPEJHsIS BeNMUUHA 3BC3J, HAXO[AMEXCA Ha TOM pacCTOsHuH, CO-
.crapisier okosro 875 {1131 B IIBETOBOfI CHCTEMe HACTOANEero KaTalora 00-
nree (poTorpaduueckoe MOrIOUIEHHe B 3.5 pasa Gogplie, yeM H3OHPATENLHOS
(cm. crp. 199). Hosromy usMeHCHNE (ororpaduueckor SIpKOCTH Muaeunoro
[Tyru (B 3BE3/HLIX BEJHUAHAX C KBaJIPATHOTO TPajyca), BLISBAHHOIO MPOeKTH-
pYIOIMMCsT HA Hero 0GIaKoM H3GEpPATEHHO TIONIONIATONIeH MaTepHH, TaKKe
oyner B 3.5 pasa GombIle, UEM CBAI3AHHOE C ITMM IIOKPACHEHHE — n30BITOK
nBera. Ilepexo/ist OT CHCTeMbl CARHNII, B KOTOPO# MOBEPXHOCTHAS SPKOCTD BB~
paskaeTcs B 3BE3/IHEIX BEJAHUUHAX C KBaJpATHOTO rpanyca K CHCTeME, NPHESTOR
MavHeKyKOM (Wucio 3pesk JeCSITON BeJHTHHBL Ha KBaXPATHBIA rpanyc),
nosyuaeM pHc. 79, AAOMEH COBOKYIHOCTD COOTHOUIEHHH MEXKAY HOBePXHOCT-
: HO# aApxocTHo Mireynoro Tyru (B) ¥ BelnMUMHON TMOKPACHEHUI BLISHIBAEMOH
i 3a7eMESIONAM 001aKoM, (H30BITKOM  IBETA PACTIONOKEHHBIX 32 06IaKOM
spesn) (E). Pasnuuxbie COOTHONIEHHS COOTRETCTBYIOT PasNmUUYHBIM Ke 3Ha-
qyeHHUSIM MOBEDXITOCTHOH APKOCTH HesaTeMUeHOro 06JaKoM Mueunoro [lyt# (B}
a nmeuno 250, 200 1 150 3Be3naM AecaTOH BENMIHHB Ha KB. rpagyc. Kaxkpas
kprpast puc. 79 noxaswBaceT, CJIeJI0BATEIBHO, KAK H3MEHAETCS MOBEPXHOCTHA
siprocTh MuterHOTO [Tyru u H3GHITOK lBETA 3BE3A IPH HAPACTAHUH ONTHYECKOMN
OJILIHES B30HPATENLHO HOTJIOIAIOUIEro 0BMaKa MCK3BE3IHON MaTepHU.
HeKoTOpPeMY OAHOPOAHOMY 06NaKY U olpeNiesIeHHoM APKOCTH HesaTeMueH-
soro Mueutioro TIyTH COOTBETCTBYET HEKOTOpAS 2KE onpefieieHHas TOUKA [Ua-
rpammpt (B -— B TMocMoTpUM Kak Oy/IeT BIHATD Ha NOTOMKENHO 5T0f TOYKH
[OSIBJIGHIE A TIYTH Jy4a 3peHHs NONOMHHTENbHELX HOMJIOMIAIONINX Mace U Te-
pexol K HaBGOJCH1IO 3BE3JL, DACTIOJIOMCHHBIX HA PASIAUHBIX pAacCTOAHUSX 10
ornoleEno K obaaxy. TIpi 5TOM mpeinonaraeMm, HTo BEe HAOJOJICHHS CBO-

GOILHBT OT QUINGOK.

_ OcraHoBuMcs Ha 3T
HieRKHe MeXy M30BITKAaMA

1 Hanoyiny Tro CPepree OBIAKC  XAPAKTEPUBYETCH  CJENYIOIHMM Iapamer-
ero DHICHHPIC PASMEDET COCTABIAOT 0100 10 mapeex, uemy Ha paccrof

paate {1140

m B 200 mapeer CoOTBETCTRYCT YIVIOBAK BEJHIUHHA oroao 3% a onrTHuYecKas TONMIHHA
ofnaxa B (hororpadHICCHEX JIyUax .— OROJIO om25. B nanteff neeroBod cHCTEME Ta-
®O@ OBMan0 BHIZOBET HOKPACIIEHHe BCCIo JIMIIL OKOIO 0m07. 3raunTenbHbic ROHTPACTSHL
Mueuitoro Ilveu, ofyc/ORJeIEbIe OONAKAME, PACHONOIKEHIILINH 1ua HeBGOJBIIMX pac-

croqieix o1 CoJnima MoTy?T BBISBIBATLCH ML oGnarKaMu ¢ JoCcTarouHo BOJBIHOR

ONTHYCCKOH TONTNUHON,
’ ® Fenm 08JnK0 08MAJAGT J0CTarouto 0oupIioll MOBCPXHOCTIRIO B €ro ONTHUYECHaH
FOITUINA MOISETCs B PAsJHaiIpix ero Jactiax, TO HaOnIoNeHns HAXOAAUIUXCA 33 obna-
L£OM 3BCS/{ ;YT TOUKM, PacHONAararouiHecs BAo/Ib wpuBoita b
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BosbMem Ha m1060# M3 nomyueHHBIX KPHBBIX PHC. 79 HEKOTOPYIO TOUKY.
Ilycts 370 Gymer xorst 661 Touka A Ha KPHBOH, COOTBeTCTBYOlEH By =200 (¢—b).
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Puc. 79

Ecan imeercst TonbKO 01O morsomaroiee 061a%o, To BCe HAGIIOLCHUS 3Be3J,
'PacCrONIOKEHHBIX 10 HerQ GyAyT COOTBETCTBOBATH TOYKE d, a 3BE3J, PAcIo-
~JIOX¥EHHBIX 32 06/1aKoM -— Touke A. Eciu nepAnosoxuts ,uto Kpome o6ia-
Ka, ONpele/IFIOIEro ToUKy 4, HMEIOTCs elle ofaKa, KOTOphle MOTYT pacio-
JAaratbCs KaK Oue, TaK U JaJjibllie YeM OHO, TO JIErKO BHAETD, 4TO 0GJIAKO,
Gosee Gauskoe K CoHLY cmecTHT Touky 4 B TOUKy C — BHECSI HEKOTO-
poe H30HpaTesbHOe MOIVIOIEH e H OCAaGHB TOBEPXHOCTHYIO SIPKOCTL Mueu-
Horo TTyTu; Gonee xe najekoe 061aK0 BHI3OBET TONBKO OCIAGICHHS 3TOM SIPKO-
CTH, KOTOpOe Gyner Tem GOJblIC, UeM GJMIKS PAaCIONOKEHO BTOpoe 06J1aKo,
T. K. Ipk 3TOM GyIeT ocaabasaThCsa APKOCTb OBIILEro 3Re3AHOr0 MO, IMosTomy
#ICHO, TO TaM, riie noryowmaioiiue o6raka OTXOAAT fanexko ot CoJiHia, MoBepx-
HOCTHast spkocTs Miteunoro ITyti  cymecrsenno Bospactaer. Hajuume Hefi-
TPAJILHOTO TOLJIONIEHHS, HA KAKOM GbI PACCTOSIHHH OHO HH HaXOJUNOCh, CMe-
CTHT TOYKY 4 [PSAMO BHH3, IPHYEM K3 32 BJIHSHHS 3BE3IHOTO HOJIfl 3TO CMe-~
ueliHe Gyner TeM Gosbllte, YeM GJIHXKe HAXOLMTCS TOIMIOMIAONLAsS MaTepHs.
Heunbsn rakke He yuuTHIBaTb U peanbHoOl CTPYKTYpbl 06sakoB Mueunoro ITyTH,
“ITO OTPASHTCA Ha U3MeHeNHH By W, CJIeNOBATEJbHO CMECTHT TOUKY A HIH
BBEPX MK BHH3. HaKOHeL| HeMb3st IpeHeGPeraTh u TeM (PaKTOM, UTO OCBEILeH-
HOCTh TEMHBIX OGJIAKOB PACCeAHHBIM CBETOM 3Be3JL SBJSETCS BECHMA 3AMOTHON
BestunHOH [115], [116]. Baunsauue storo mocienmero (baxTopa gmeiictsyer, oue-
'BHIIHO, B TOM CMBbIC/Te, YTO TOYKH (Ha puc. 79), COOTBETCTBYIOIINE 3Be3/aM,
PACNONIOXKEHHBIM Ha Jyye, IPOXOAAIIEM Yepe3 o6MaKo, GYAYT HECKOJIbKO IpH- -
NOAHATHL. DTO OTHOCHTCS, B OCHOBHOM, K TIPABOH YaCTH PHUCYHKA, IJle NOLJIOs
‘IfeHHe HauboMee 3HAYNTENIBHO. g
Takum oGpasom, ecsin yuecTs, uTo Ha GOMbIIHX Y4YacTKax raJakTHYecKoi
-3OHBL MBI HMEEM BeCbMa CIOKHYIO CTPYKTYPY MOIVIOINAOMIe MaTepHH, pacIo-
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, JJjiaramoolueficss HHOrLa B HECKOJBLKO PSI0B pa3HOll ONTHYECKOH TONLIMHBL H HA
pasiiMyHbIX PACCTOSHUAX OT CoJiHila, TO COBEpIIeHHO OUeBHJHO, YTO MHCIEP-
' «CHS cooTHONIeHHs B— E, NOCTPOEHHOTO NJisi BCeH Takol oO6JyacTH, NOJKHA
GbiTh BECbMAa 3HAUHTENLHOH.

Ha OCHOBAHHH H3JI0XKEHHOTO MOMKHO OKHJaTh, UTO M3yYeHHE OTACIBHBIX
o6nactelt Myeutioro TIyTy, BHIGPAHHBIX B Pe3YJIbTaTe PACCMOTPEHHUS KapThl 13-
GLITKOB 11BeTa, JOJMKHO JATh 3HAUHTEJBHO Gojee YeTKOe COOTHOUICHHE MEMIY
WabbiTKaMy LBeTa ¥ spxocrsaMu Mueusnoro ITyru.

3peasl JAHHOTO KATAJIOTA SIBJSIOTCS BechMa OJaroIpHATHBIM Marepha-
JOM ISt M3YYEHHS! HHTepecyomledf Hac 3aBUCHMOCTH, NOCKOJBKY HX CDe[IHes
paccrosuue o1 COJIHIIA COCTABISIET 200250 mapcek. DT0 00CTOATENLCTBO U 110~
GYAHI0 HAC HCTIOMB30BATD HACTOSLIMH KaTAJIOr )15 pACCMOTPEHH J@HHOTO BO-
npoca. [Ipasaa, 3TO pacCMOTPEHHE MOKET GBITh, TOKa, TOJBKO NpejBapyuTe/lb-
HBIM H3-32 ViKe HeOJHOKPATHO OTMeUaBIIeHCst MajloH TOUHOCTH H36BITKOB LiBe-

‘T4, HeJIOCTATOYHO TOUHOTO OMpEjeseHns] pacCTOsIHUE 0 3Be3]l, HeJOCTATOYHO
HanexkHo#t doromerpun Mueunoro [1yTa u noka eiie CJIMIIKOM HeHOJIbIIOTO
YHCsA 2JIEKTPOKOJIOPUMETPHUECKHX HAGMIOeHHA — HeN0CTATOUHO JJIs H3yde-
HWsi CPABHHTEJLHO HeGOJBLINX, OJHOPOIHBIX M0 CBOEMY CTPOCHHIO, YHacTKOB
rajakTHIecKoi 30HbL.

3HaueHHst NOBePXHOCTHOH fpKocTH Mueunoro TTyTu ObliH B3STH U3 pabor
Maunexyka [86] u [Tannmexyka n Kynoynna [871. DTH 3HAUEHHS
ATIONYHEHBI C TTOMOMILIO BHE(DOKATBLHOH dororpaduueckoli HoTOMETPHUH, YTO He-
H36eKHO MPHBOMUT K HEKOTOPOMY CIVIKMBAHAIO (DIIFOKTYaIHIT HOBePXHOCTHOM
apxocti. [ ¥, Py cakon sl M OB TIPE/IOXKEH croco6 yueTa 3TOro HOCHIen-

, Hero apexra [114]. MbI He BOCIONB30BATNCDH, OLHAKO, STHM crocoBoM, cyuTas

| paccMOTpeHHe BOTIPOCca, OCHOBbIBAIOIeecs Ha HUTHPOBAHHDIX paBoTax, TOMbKO

? -mepBHIM TpuGaHKeHneM. B panbHefiineM HeoOXOIMMO OCHOBBIBATECS Ha Gonee
JeTanpHol 1 TouRoH (oTomerpun Mueusnoro [Tyru.

Pankine ueM TepeliTH K pacCMOTPEHMIO 3aBHCHMOCTEH B—E nnas or-
JIe/bHBIX 0BMacTell ralakTHUeCKO! 30HbI, MBI [TOCYHTAJIN HHTEPECHBIM CpaBHHUTD
pa3y/pTaThl, TOJYYAIOUIHECS 1O HAIINM JI@HHBIM, C PesyJbTaTamu paboTHl
'B.B.KyxapK¥uHa, TOCTPOUB ¢ TOH Hebl0 qunarpaMmy B—E  aja Beex
3831 HALTETO KATANOrA, JEYKATIAX B TPEALTaxX TalaKTHUCCKHX MHpoT lb) = 5

¢ paccrosusamMi 160 <r< 260 napcex, 4TO NOTHOCTBIO COOTBETCTBYET 30HE
Tanakruky, paccMarpusapieiicst B. B. K'v x a px v H bl M. [Toctpoennas naar-
pamma nipusejeHa Ha puc. 80. OHa coBceM He ITOKA3BIBAET CTOMD OTUETIHBOH
‘Koppensiuyy, Kakast Opra mosyuena B. B. Ky kap K v H Bl M. Ecnu. v MOXHO
3aMeTHTH HEKOTOPYIO TEH/EHIIMIO YBEeJHUEHHs CPEIHER APKOCTH ¢ H3GBITKOM
BeTa, TO 5Ta TEHJCHIMS BECbMa He3HAUHTENbHA M HH B KOeH Mepe He UIET B
cpaBHeHKe ¢ TeM, UTO MOXKHO ObuI0 Obl  0KHUIATH HA OCHOBAHHUM PHUC. 79. ITpn
paccmoTpenui puc. 80, MOXHO CeJaTh TakxKe CIeNYIONMe 3aMedaHus. Bce
“3Be3IBl, PACIOJOYKEHHEIe B TIPABOH PepXHE{l vacTH AHarpaMMbl, SBJIAIOTCA TIO-
BH/IMMOMY CBeDXTHTAHTAMM, PACHONOXKEHHBIMH 34 MOIULHBIM 3Be3IHBIM MOJIeM
¥ TIOCNeAYIOIHMH TIOTJIoIAomuMy o6naxaMu. Ecin He IpHHUMATh WX B pac-
CMOTpelMe, To obpautaer Ha ce6si BHUMAHHE YMeHblleHue TACTEePCHH 3HAYSHHH
noBepXHOCTHOMH sipkocTh Miteuroro [TyTy 1o Mepe yBeNHUeHHsI NU3OBITKOB IBETA.
HuTepecno Takke OTMETHTD NPAKTHUECKH NOJHOE OTCYTCTBHE 3HAUEHHH SPKO-
creft MeHbIIMX, ueM 80. Ml mafnogdem Kaxk Obl Pe3Kylo I'DaHMIY, IPOXOJs-

(VIO Y 9TOH IPKOCTH JUISt BCeX 3HaueHHH H3OBITKOB UBeTa.

[Mpunst K 3aKJIOYSHHIO, UYTO HALI MaTepHAJ He JaeT 3aMeTHOH KOppelsunu

MeX Iy M3OLITKAMU [BeTa U sipkocTbio Maeunoro Ilyta asis eeft ramakruye-
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CKO¥ 30HHI B HeJIOM, nepelijileM K IOCTPOCHHIO auarpaMMm B — L nng MeHb--

mnx u 6cjlee OZHOPORHBIX o6jacTed.
Pasnenum Bce 3Be3/bl HA TPH TPYIITbl, COOTBETCTBYIONIME CJIEAYIONIHM HH-
TepBalaM paccrofHuH (B mapcexax):
r < 160; 160 < 7 < 260: r > 260,
Paszobvem nasee ranaktuueckyio 3ony (kaprsl IT u III), saxmoueHnywo, kak
W paHblile, B IpefieniaX |b] =5 Ha caepylonine HHTEPBaJIL 0 AOJTOTAM:

330° — 207; 20° — 707 70" — 1557 155° — 180~

Ilepsas u rperbs U3 3Tux 06/IaCTel XapaKTHPU3YIOTCS MOLIHBIM, GIH3KO pac-
NOJIOXKEHHBIM IOMVIOLIEHHEM; BTOPasi — OUeHb [eCTPOi CTPYKTYPOH MOIJIONIal0-

lmeil MaTepuy, [PH HAJIHYHH YYaCTKOB BBICOKOH MPO3PAUHOCTH; uYeTBepTas:
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Puc. 80

JEXXHT B 30HE TAJAKTHUECKOTO OKHA ¥ XapaKTepHsyercs, KaK ¥ Bropas, y4acT-
xaMu OOJBLIOH NPO3PavHOCTH; fpKocTh Mieunoro Ilytu B weTBepoil oGracrh
OTJIHuAeTCSl GOJBIIOH paBHOMepHOCThIO. KOHeuHO Takoe JeleHHe ellie OUYeHb
rpy6o, HO MEL He pacrojiaraeM ceifdac JOCTATOYHO OOJBMIMM HabJI0JaTel k-
HEIM MaTepHaJoM.

JuarpaMMbl, TIOCTPOEHHBIE JIJIsT YKA3aHHBIX UeTBIpex obJacredl, NpuUBee-
Bel Ha puc. 81—84. Jlannble s 3Be3ll, PACIOJOXKEHHHX Ha PACCTOAHMAX

MeHpuux 160 mapceKk HaHneceHbl KpYyXXKaM#j; [JiS 3BC3M, PpPacloJOKeHHbIX Ha-

- paccrosuuax 160—260 napcek — nepekpellleHHBIMH KPYXKaMH, a JJs 3Be3[,
y KOTOpBIX paccrosiaus Gomblie 260 mapcek — TOUKaAMH.

Paccmorpenne puc. 81—84 noraswiBacT, 4TO TONBKO Ha OAHOM H3 HHUX, a
"UMEHHO Ha puc. 81 HaMeuaercs HeKOTOpAs 3aBHCHMOCTh AJA Oosee OJIM3KHX
3Be3jl. [HekoTOpyIO TEHAEHIMIO 3@BHCHMOCTH MOZKHO OTMETUTh, OBITH MOKET,

ellle TONBLKO AT TAaKHX 2Ke 3Be3J Ha pHC. 83 M NPOMeKYTOUHBIX 3Be3] Ha
pHc. 82. Bee e ocTanbHBIe IPYNNLL 3BE3J, He IIOKA3KBAIOT HUKAKOH KOPPeJSIHU
MeXKny M30bITKaMu IBeta B apxocreio Mutewnoro ITytu. OcoBoe BHEMaHHe 06-
pamaer Ha cefs 06xacThb ¢ goarotamu 155° <7< 180° (puc. 84). nna Koropoi
HaONI0Jat0TCst JOCTATOUHO 3HAUWTENbHBIE KoJeGaHus B H3OHITKAX LBETa, NPH
BeChbMa He3NauuTeJbHBIX H3MeHeHusx siproctH Mueunoro Tlyrw.
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KakoBa NpUuMHA OTCYTCTBUS KOPPEJSIIHU B COJBIIMHCTBE H3 PaccMoT-
PeHHBIX BbILe cayyaes? B 3HauuTeNbHOH CTeleHH HeJ0 MOXKET 3aKJ04aThCs
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B TOM, 4TO J€JICHHEe TOJbKO Ha YeThipe 00JacTH IBJISETCA HOCOMHEHHO CIHIIKOM
TPYGRIM. efICTBHTEIBHO 4CCMOTPeHHe PUCYHKOB B IIpopgecce UX mOo-
’
CTPOECHHSA I0Ka3bIBAET, UTO B pALAEC CJIYUaeB MOXKHO HaéJHO,U,aTb CHCTEMA- -
15. 3dsbomdal sb@bmgaeb. mdlighy. dopm., N 14
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226 Trara cepomaan

THYECKYI0 TPYNNHPOBKY TOYEK B ONpPEAENEHHBIX YacTAX AHArpaMM B —F
A pAaSMHYHBIX YY4ACTKOB rafiaKTHYeCKO# 30Hb. Tak, Hampumep, Ha puc. 83
Aqist 3Be3J1 (C M3OBITKaMH 1BeTa PABHBIMH HYJIO), JeKallux Ha PACCTOSHUAX
Mexny 160 1 260 napcekamu u pacnoyoxeHHEIME y 70°-Hoit KOMTOTL, SIPKOCTD
Mueunoro ITyru cocrasaser oxono 150 emumuu, a As Takux e 3Be3j, HO
‘PaCnoNIOXeHHbIX y ponroThl ~140° oua cocraBnsier Toabko 100 emuHMIL
Takas Goablias pasHUIla HMKAK He MOKET GbITH OGBSICHEHA HH CHCTeMAaTHue-
CKHMH omnOKaMH B oromerpun Mieunoro ITytu,uu, Tem 6ojee, owuGKaMH B
"ONpejeNIeHHK H3OBITKOB LBeTa. [IpHunHa BUANMO NEKUT B peasbHbIX Kosea-
‘HHAX ADKOCTH 3BE3NHOTO (IOHA, a TaKkKe H.B PA3NHYHOH [OJe HEHTPAJIbHO-
norjaoumlaiollelf MaTepun. B cBSI3H ¢ MepBLIM HHTEPECHO OTMETHTD, YTO KaK pa3
B 0o6nacTu cozsesnus Tenbua mpu /= 140° u b = 0° BechmMa Mala OcBellae-
MOCTb TEMHBIX OGJIAKOB, UTO YKa3HIBAeT ¥ Ha GeJHOCTH 3BE3NHOrO (boHA. DTa
“OCBEIIICHNOCTh COCTABJISIET 3/1eChb BCEro JHlilb OKOJMO 35 3Be3f HeCsITOl BeJiH-
" UHHBI C KB. Tpajyca, TOTAa Kak B co3Be3inH JleGens ona mogwuMaercs no 80
M Bbllle efHHUL [116].
‘ Bo BcsikoM cotydae Mbl crouM cefiuac nepel QakToM, BHITEKAIOIIUM U3
Hauwux HaOMoneHuH, YTo JUIst GOJBIIMX Y4AaCTKOB TajiakKTHYECKON 30HBI H pac-
«CTOsIHMIT 3Be3) Topsiaka 100—300 napcek He Habmopaercs, Kak HnpaBHJIO,
tKOppelsilus MeX1y H3ObITKaMu UBeTa K spkocThio Maeunoro IMyru. Dto gaer
H3BECTHbI® YKA3aHHS HAa PEANIbHOCTb CJIOXKHOM CTPYKTYDH 3Be3HHOro (hoHa M
Ha BOMOMCHOCTh 3HAUMTE/bHO DONH HElTPANbHO NMOrNoWAoNIell MaTepHy B
HEKOTOphIX uacTsix I'anakTuky, Kak o caenyer u u3 paGotst M. A. B a m a-
XK a3e [3]. .

- [lna Gonee ray6okoro usyyenus HpoGJIeMEl, NPEACTABAAETCS BeChbMa cy-
1IeCTBEHHBIM OOPATHTBCS K KOMILIEKCHOMY H3YYeHHI0 psila u36paHHBIX yyact-
'KOB TaJIAKTHYECKOM 30HbI, /sl KOTOPBIX HEOOXOMMMO IIPOBECTH HCCIENOBAHHE
H30HPATENBHOTO MOIJIOIEHHS JO BO3MOMKHO GOJBILHX rNyOHH, 3Be3lHble NOA-
CUYeTHl BILIOTh MO ClaGeilinx 3Be3l i BeCchMa TIlaTeNbHYIO 3nekrpootTome-
TpHio Muteqroro ITyru, Dnekrpodoromerpryeckue nabmoxenus MieyHoro Ily-
TH BeCbMa CYLIeCTBEHHB JJIsl BbIAENEHHst 3(deKTa OCBellleHHs MeX3BesqHOI
Marepuu,

B saxumouenve npunomnry riy6oKylo 61aroLapHOCTb BCeM GHIBIIEM W Ha-
CTOAIIHM COTPYAHHKAM 00CepBATOPHH 34 WX NOMOIIb B HAaGJIOAEHUAX U nep-
~BHYHOH HX 06pa6oTKe H, B NepByio odepean, J. C. B ponrcko#, H.JI. Ma-
ranawBuau, T.T. Merpenuwsunu u E. K. HukounoBoi. Cuyu-
"Talo CBOUM IpHSITHEIM JIOJTOM TNOGJArONapHTL TaKKe TMpesnfeHTa AKazeMHH
Hayk Apmsuckoit CCP B. A. Am6a PLY M5 Ha, NMOCOBETOBABLIEIO MHe, B
“CBO€ BpeMs, NIPOBECTH 3Ty pabory, akanemuxa I, A. Il a fiw a — 32 psix LeH-
HbIX COBETOB BO BPeMs €@ BBINOJHeHHs u mpod. IT. IT. T1 apeHaro, npejo-
“CTaBHBLIETO BO3MOXHOCTb BOCHOJIb30BATHCS NAHHBIMU KapTOYHOTO KaTaJjora
FAHHL 4 xouy Takmxe no6Gnaronaputs nupekropa A6acrymaHnckoit oGceppa-
TOpHH ulleHa-KoppecnonaeHTa Axafemun Hayk I'pysunckoii CCP E. K.Xapa-
A 3¢ 33 HCKIIOUHTENbHO BHHMATENIbHOE OTHOWIEHHE K HACTOSIIe] pabote u BCe-
‘MEepHOE COLeHCTBHe ee BLIMOJHEHHIO.

Mapt, 1952,
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B8 — B9 30306000 603030 356LIBTIBM BMOMILIISHNTL0
BILONQ 933085LEAIB0 BERIFIEETAHN JOGITLMBOL 53930l BRS

8. 60sM6M30

(bgbpdy)
9@9ddbmmmmébodgdtool gedmygbgdol gohbigmoge sbEbmbmdasBo oo-
o 396bdgi®oege odgh bob Bobremdgre ¢3b6gdBo gabrraggdmmo gobljgmoge-
Beabrobo Johghaol Bogh Laboomal Bgbhggomo Beobmgdel BgLfegmol ota B0,
Lfmébgo 08 1869380, ooz Bmsbmdal gggdo dg@er Izobgs, Bglodemydg-
oo > 30b06TgFmbomo chqunggj@&oUQ’o agmm@ob domomo bo'bgb@oh
yggme ﬂSOéﬁooabm%b 3odmygbgda.
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230 % bojmbmgo

58 3gommeol 3odmygbgde dmombmal Byhhagomo BmebengBols 3063Lsbmaing- !
wo g3oee bopoob (ggéhomo glzngomgbdgdol, 3oblygeroger 3988obrod0 Qg
bgdobo o BbemmAnbo  Lopoggdol) bomabome Bomowo Lobmbdem 306-
bobmgéobs,

dgermpnbo ogembabboboo, dm(399uemo 3brendemgdo mée oyma: PmEm-
dgdbone o bigddhbnr bofomse. 3ebggeo dmo3ogl goblggmogme abgmo-
gybamo 333030@35@360[: 3o6Lsbmgéoly, bmdmgdogy 305mo3nb@g@aagqoc ©)-
©od0fol o®dmliggbml gogemgboliogsb, 3spéod ©o3dodgdmemos gobbygmagoBem--
éobgnBe Fnobmidol 989ddom. 33«:68——30&%3@030)‘3«:&0[130)‘30 BoroborJdols-
303gboliogob mogobmgsmmo, Jn8dobodo Bghgdols oo o3bmmumdmbo Logoacog-
900b 20bLobmamol, :

BOOMILIOhenwo Ggheme gigagermgbgdel sbbydnwa  odomengdo,.
bmdmgdo Mibmgool abdbmbmdgdl 9gmogboo  [98, 99, 100, 102, 68, 49,
S0, 48, 58, 59, 67, 91, 57] ok d330gmpomgdgb 00 . Jmmbmgbemgdgdl, bhmi--
wgdo3 98908500 ool s83g0b0 Fohommagdol FoboBy. o8 3°Gdmagdols wdho.
ggbemds gdysbgds grodefols o¢hdmbggébrmBo boboomel Bylmbgdob LoBrmogmen..
860B36gmmdoms 203mygbgdol o bBobop ob omgomabfebydl o Bgbmbgdols-
Bpérhggommdols argoligdol. gbo o Lbgo gobgdmgdobo oé nbénbggrymngb ©o8-
bgboms Bggagdol Bmbdmm gmAmgegddoonm bobmbigl oo odogg b
%0 bobdglodmbo (Jrmdomgdoebo Bgdmodge goblobmahgdBe.

30093 NBhm bojmgdo ©o8>3doymgomgdgmas J9Bdobroyo ggbromo a3g0+-
3omgbhgdale o 2dLmmm@méb bopapgme 30bLobghel Bpgmdatgmde.

Fobodgdobhy 3°dmigmgge  Bogdmabgds 3brendmgdob dobrggrro — godym.-
dgdbonemo -— Boffomel odmbubab. 23mérol Boboboo sogmb gobbigmogn gm--
Gmpeodtybonwe gabome gigegormgbhgdol bos Bgodwmgds brlho ,pmbrosdgh- -
Ggbot  poewege.  gubeodgbhnhe  gedmBgdhonme  gedememgel  Jap®
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